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Happy eyesight, high fidelity vision, rewards wearers of 
corrected curve Kurova lenses! With Kurovas, oblique side 
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It's the professional ideal to supply patients with the best 
performing lenses. In single vision, Kurovas are it! Try them— 
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| AM the Bausch & Lomb Panoptik Bifocal! I’m one of a kind... the 
one no other can claim “‘just-as-good-as"’ And in the many ways I'm different 


from other bifocals, I'm better than other bifocals. For example....++- 
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ADVERTISEMENTS 


THE NEW 
Titmus steaicut toe Trifocals 


mm. Intermediate 


Sharp VISION—NEAR THROUGH FAR 


NEW in construction, new in performance, Titmus Straight Top Trifocals offer 


youthful, more natural vision to presbyopes requiring additions of 1.75 or more. Place- 


ment of optical centers provide uninterrupted focusing through all visual ranges. The 
22 mm. segments permit wide angle near vision and the straight top design allows 
maximum lens area for distance vision. 


@ Large 55 mm. wide 
x 60 mm. diagonal 
with segments de- 


Pitch polished for greatest accuracy of 


Curvature. practical for mod- 
© Best uniform definition of segments. ern lens shapes. 


e Made of the finest crown glass with 
fused barium segments for minimum 
color. 


@ Intermediate segments are 50% of the 
reading addition. In White and Velvet Lite, A & B 


Titmus Optical Co., Inc. 
PETERSBURG, VIRGINIA 
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LEADING LADY 


Beautiful in line, perfect in design, 
the Art-Brow is the result of 
meticulous attention to detail of 
manufacture to assure superior 
strength. Here is the frame that is 
receiving world-wide acceptance 
for its inspired styling, regal 
simplicity and continuous flattery. 


SIZES: 
Measurements on Mechanical Center: 
ALL COLORS 
40 Eye (40 x 33) 18-20-22 
42 Eye (42 x 35) 18-20-22-24 
44 Eye (44 x 37) 18-20-22-24 


46 Eye (46 x 39) 20-22-24 


COLORS 
Demi-blonde 
@ Demi-amber 
@ Briartone 
@ Royol Blue 
@ Burgundy 
@ Pink Crystal Taffy 
@ Blue Pastel @ Pink Pastel 


OFFICES: NEW YORK, CHICAGO, PHILADELPHIA 
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Your friendly 
Soft-Lite Distributor’s 
representative has 
these startling 

facts to show 
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try them on! 


(your patients) 


They look good on... and as important, they feel good on — 
comfortable, perfectly balanced, snug-fitting without pressure . .. the 
product of painstaking development, design and craftsmanship. 
Try the test, try them on your patients... they'll look better 
and feel better in “SIRE”, our great new frame for men. 


Zylite First in Frame Fashion 


Zylite Products Company — 12 East 22nd Street, New York 10 
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you take care of these.. 
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As an eye specialist, you prescribe for the eyes, But 
you must depend on two other organs of the body 
to expand your success: the mouths of the patients 
who come to you... and the ears of the people 
they talk to about your service. 


The prescription of Univis Lenses—straight-top 
bifocals or Continuous Vision Lenses—is the com- | 
plement of your examination, your own assurance 
that your prescription will be accurately transmitted 
into better vision. 

Our 25 years’ experience is your guarantee of | 
good patient reaction. Rx the Univis complete mul- 
tifocal service. Why take a chance with anything less ? 


THE UNIVIS LENS COMPANY ® DAYTON 1, OHIO 
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NEW AO 


Modern styling and wide fitting adaptability 
are featured in the new AO Casual Ful-Vue. 
Its moderate upsweep is definitely flattering—yet 
allows a relatively flat contour which facilitates 
fitting to nearly every facial type. 

Notice that the bridge “legs” are relatively 
vertical to provide additional fitting values. Func- 
tional Contour temples simplify adjustment, pro- 
vide new comfort. Fashionable Palm Leaf rivets 
blend with tapered endpieces for added beauty. 

The AO Casual Ful-Vue is available in Pink 
Crystal, Demi-Amber, Demi-Blond. Variety of 
sizes. You'll find the Casual smart in appearance, 
versatile in fitting, extremely comfortable in use. 


American @ Optical 
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accurate fitting and adjustments. 
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EFFECT OF PANTOSCOPIC TILT 


If the fine optical qualities built into better corrected curve 
lenses are to be retained, the projection of the optic axis of 
the lens (a) must pass through the center of rotation of the 
eye (c). Hence, Pantoscopic tilt of lenses (tilt away from the 
brow) can introduce an unwanted cylinder effect unless the 
optical center of the spectacle lens is properly placed. This 
cylinder effect will amount to nearly 1/8 of a diopter when 
a one diopter lens is tilted 15° without dropping the optical 
center the proper distance. 


The illustration demonstrates why the optical center of a lens 
must be dropped when the lens is pantoscopically tilted. The 
amount of this drop (d) is 1 mm. for every 2° of tilt (b) from 
the primary horizontal plane of the head. 


Interpreting your prescription into glasses that DO what 
YOU want them to do for the patient is our specialty! 


N. P. BENSON OPTICAL COMPANY 
ince 1913 
IN OFFICE AND LABORATORY: MINNEAPOLIS, MINN. 


anch Laboratories in Principal Cities of Upper Midwest 


N. P. BENSON OPTICAL COMPANY 


Since 1913 
MAIN OFFICE AND LABORATORY: MINNEAPOLIS, MINN. 
Branch Laboratories in Principal Cities of Upper Midwest 
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THE PROBLEM OF VISUAL DIRECTION* 
PART II]. EXPERIMENTAL ATTACKS AND THEIR RESULTS#+ 


Gordon L. Wallst 
School of Optometry, University of California 
Berkeley, California 


POSSIBILITIES 

The preceding paper of this series may have led the reader to 
conclude that the structure of the cerebral visual pathways makes it 
inevitable that we should perceive visual objects as erect (demanding 
therefore that their retinal images be inverted), and makes it impossible 
that one should ever perceive them as erect if they were to be viewed 
through “‘inverting’’ optical devices. Such conclusions would be pre- 
mature; for, while anatomically-minded students of the nervous system 
are very ready to predict function from structure, physiologically-mind- 
ed workers remember that many an anatomical pattern may be made 
to work differently under different circumstances. The possible circuits 
through a switchboard are not all operative at once (else we should not 
call it a switchboard); and, while the arrangement of the board may 
make it appear that it was designed to facilitate a particular circuit, it 
can even be that those connections are never made on it. 

The structure of the visual system affords a basis for an inborn 
operability of visual spatial perception, and a nativistic viewpoint would 
be untenable if that basis were not there. But still the system might 
be utterly dependent upon education from the outside—just as an elec- 
tronic calculator, despite its “‘limitless possibilities,” is inert until it is 
“shown what it is to do and—largely—how to do it. The results 


*Submitted on October 10, 1950, for publication in the April, 1951, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY. Read in condensed form on the educational program of the 45th 
annual convention of the California Optometric Association (Santa Cruz, February 
19, 1950). 

+This is the concluding part of a three-part article on the problem of visual direction. 
Part I, ““The History to 1900," appeared in the February, 1951, issue. Part II, 
‘The Tangible Basis for Nativism,’’ appeared in the March, 1951, issue. 

{Member of faculty, Sc.D., Fellow, American Academy of Optometry. 
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PROBLEM OF VISUAL DIRECTION--WALLS 


of past experiments upon the genesis of visual direction, no less than the 
anatomical facts, are therefore pertinent to the question whether the 
normal ‘‘inverted”’ retinal image is essential for the visual perception of 
erect objects as erect. If experiment proves that right-side-up seeing: 
has to be learned, or even that it can be learned (when the circumstances 
seem to forbid its occurrence at all), the nativist must consider the 
anatomy a delusion and a snare. But if experiment reveals nothing that 
forces one to believe here in empiricism, then the anatomy must mean 
all that it seems to: we are genetically equipped to perceive objects visual - 
ly as having the same orientations that we find them to have visually 
and tactually in adulthood, and any initial fumbling by an infant means 
only that he is maturing, not that he is learning to see right-side-up. 

Of course, the die-hards on either side of any controversy may 
grumble that the experiments have been too few, or designed improperly 
so that their results are equivocal or downright misleading. But that 
is a perennial situation in science. Few absolute truths are absolutely 
known. The truth of most matters is decided by the weight of evidence 
—and is subject to revision at any time if an unexpected new load drops 
onto the high pan of the balance. 

In the matter before us, there has been no lack of ingenuity nor of 
dispassionate effort in experimentation. There have been several lines of 
attack, and there would seem to be no avenues which have not been 
explored. The experimenters have offered answers (not always inten- 
tionally) to these questions: 

1. Does an infant have to learn to see (including, of course, see- 

ing right-side-up) ? 

2. Does an adult, who has never seen, have to learn visual direc- 

tions if local retinal stimulations are made possible for him? 

3. If apparent visual directions are altered by an optical device, 

can one learn to perceive them ‘‘as before’ despite continued 
wearing of the device? Specifically, if the retinal image is 
optically re-erected, can one learn to see the (initially inverted ) 
objects as erect—implying that if a new kind of perception 
can be learned, then the old kind must have been learned and 
could not have been native? 


MOLYNEUX TO SCHLODTMANN 

It has always seemed impossible to experiment on human infants 
during the early weeks of ambiguity, when the incompleteness of their 
visual behavior might mean that they were learning to see or might 
only mean that the ‘embryology’ of the visual system continues for 
some time beyond birth. Infants cannot make verbal reports. But in 
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PROBLEM OF VISUAL DIRECTION—-WALLS 


the case of an adult blind from birth, and given vision surgically through 
the couching of his congenital cataracts or whatever, it should be possi- 
ble to study the first days and weeks of seeing and determine what is 
going on in the subject. This was realized as early as 1692, by William 
Molyneux, who proposed that such a patient be shown (for example). 
a ball and a cube. Molyneux predicted that the patient would not be 
able to identify such objects unless he were allowed to handle them. 
He was largely right, of course—the ex-blind would not be likely to 
know which name belonged to each object; but, this is not to say that 
the ball and cube look alike to him at first, or that he has to learn to 
appreciate the roundness of the ball and the angularity of the cube. 

Molyneux’s suggested experiments were eventually carried out, 
many times. There accumulated a considerable literature of studies of 
the initial visual behavior and introspections of operated congenitally- 
blinds. By 1900 the issue between nativism and empiricism was com- 
pletely clear. Helmholtz and his followers had said all they could think 
of to say, and Hering and his adherents had set forth all the arguments 
they could summon, to bolster up the respective and opposed views of 
the genesis of visual spatial perceptual functions. But in all this time, 
what had come to be called the ““Molyneux experiment’ had helped 
neither faction. Operated adults were no better than infants, for several 
reasons. Too many of the patients had not been nearly-enough abso- 
lutely blind before operation. Too many had been inarticulate, with 
inadequate vocabularies. Too often there was violent nystagmus, and 
too seldom was any advance preparation made for the correction of the 
after-cataract refractive error. Most patients were made so emotional 
and bewildered, by their flood of new and fascinating experiences, that 
they were quite unable to describe them objectively until after a period 
during which—just as with infants—they might have been “‘learning’’ 
to see. 

By 1900 the literature of the subject was only exasperating rather 
than conclusive or even helpful. The psychologists had just about lost 
all interest in trying to add to it by any further studies. Then, along 
came Schlodtmann (1902). 

Schlodtmann was a young ophthalmologist, just finishing his 
training, who became deeply interested in the native-empiric controversy 
over visual spatial perception. The issue had become clear; but it was 
starting to blur again, for each side was making more and more con- 
cessions. The empiricists were freely granting that not only the sense 
organs, but many of their modes of functioning, are born with the 
individual. The nativists were admitting more and more to be learned 
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PROBLEM OF VISUAL DIRECTION—-WALLS 


post-partum. Under the impact of ““Darwinism,”’ even Hering was sup- 
posing that something “‘native’’ for modern Man must necessarily have 
been “‘empirical’’ for some ancestral species! (This was pure Lamarck- 
ianism, which Darwin had abundantly refuted. ) 

Schlodtmann incisively perceived that there was at least one 
battleground upon which the issue was clear and would always remain 
so—the perception of visual direction from the self, upon which there 
hinges the perception of the location, orientation, and shape of a visual 
object. No matter how many “‘elements’’ there might be in visual space- 
perception, it would have to be true that either: (1) there is some one 
essential functional element that is given natively, with all the others 
accreted to it by association within and/or without the visual modality: 
or (2) there is not even one functional element that does not have to be 
“learned.” 

It had always been obvious that the crucial function is self-based 
direction. The body-image itself can be considered given, even though 
of course the individual does have to discover it. To: “I think, there- 
fore I am,"’ one may add: “I am, therefore I am here.’ The issue, as 
Schlodtmann saw it, was simply this: will an individual, who has had 
opportunity to discover his body-image, localize his very first visual 
impressions with respect to his self, without benefit of any opportunity 
to relate or associate those impressions to any information whatever 
about the visual object, gained by way of any non-visual modality of 
sensation or perception? 

Schlodtmann reviewed the operated-congenital-blindness literature 
up to his time, and decided that it was a total loss. But then he was 
struck by an extremely bright idea. Why not elicit visual sensations 
with a localized stimulus, in congenitally-blind individuals, before or 
without any surgical operation? For this purpose he needed patients, 
each of whom had to have all of the following characteristics: 

1. He must have a normal retina, as shown by demonstrated re- 

sponsivity. 

He must have such optical interference with vision as to be 
incapable of more than a distinguishing of light and darkness. 
He must be totally incapable of even guessing the location of 
a light-source illuminating his eye from the outside. 

These conditions must have existed all his life, so that he had 
never been able to attempt to localize a visual impression, or 
to make any sort of association between visual impressions and 
tactual-kinaesthetic impressions that could in any way edu- 
cate his capacity for purely visual localization. 
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Schlodtmann secured the cooperation of a large school for the 
blind, and considered every pupil in it carefully. One after another was 
eliminated, as not meeting all the requirements; and Schlodtmann was 
finally able to settle upon three individuals as suitable. These were: 

Erwin P., 11 years old. Blind since four days after birth. Right 
eye later removed. Had never been able to see enough to be 
able to localize a window when indoors, or to localize the sun 
when outdoors. When studied, could not see the light from 
a window, or the light from a bright lamp in a darkroom. 
Saw an unlocalizable glow when eye intensely illuminated 
with a concave mirror. 

Hedwig D., 14 years old. Blinded immediately after birth. Right 
eye later removed. Had never been able to see well enough to 
localize any light-source. Saw a glow when stimulated with 
the concave mirror, but designated the direction from which 
the light was coming either incorrectly or not at all. 

Wilhelm L., ]8 years old. Ophthalmia neonatorum. Could see a 
little with the right eye until he was 12, when it became blind. 
With the left eye he had always been able to distinguish light 
and darkness, but no more; and any light that he could see 
was perceived only as a glow in front of him, and could not 
be localized. Only the left eye was used in Schlodtmann’s 
experiment. 

On these ideal subjects, Schlodtmann’s experiment was extremely 
simple. He merely carried out a procedure which Tschermak had in- 
vented for determining whether or not the retina of a ‘‘blind’’ eye is 
functional. With the small end of a wooden penholder, Schlodtmann 
pushed against the patient's sclera at various places, to elicit pressure 
phosphenes. 

Without exception, and as precisely the very first time as the nth 
time, each of these youngsters who had never before seen anything 
that he or she could even attempt to localize, designated accurately the 
direction in which each phosphene was seen. And without exception, 
the direction was the same—‘‘contralateral’’"—as it would have been 
for a normal person, with the pressure on the sclera at the same point. 
If the impressing stick was moved along the sclera, the phosphene was 
seen in motion in a corresponding way, in a contrary direction, in the 
opposite quadrant of visual space. 

There was only cae possible conclusion for Schlodtmann to draw; 
The perceptual-spatial properties of the position of each receptor in the 
retinal mosaic are inborn, “‘given.’’ Even the newborn, then, would not 
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PROBLEM OF VISUAL DIRECTION—-WALLS 


see objects nowhere-at-all (and assuredly not upside-down), but in their 
real directions and orientations with respect to the self. Schlodtmann 
proved that retinal points have their related perceptual-object-points on 
lines of direction that cross through the perspective center of the eye.' 
A sufficiently mature individual can unerringly name the directions even 
at his first attempt at visual egocentric localization, where there has been 
no opportunity for him to acquire such ability by associating visual 
experiences with tactual-kinaesthetic or other systems of localization. 


RIESEN 

Schlodtmann’s work has been, as one says, “forgotten.” It was 
not literally unnoticed, but Schlodtmann’s contemporaries did not share 
his understanding of the paramount importance of visual direction. 
What he had studied seemed only a minute part of the larger problem 
of space-perception, and that problem as a whole appeared to remain. 
Observations on operated blinds continued to be made, with no more 
clear-cut results than ever.'* 


In 1945, the situation was again surveyed by A. H. Riesen. He 
perused the review of von Senden (1932) and, like Schlodtmann, 
decided that post-operative studies were inadequate. Riesen was inter- 
ested not in the special problem of visual direction, but in the inclusive 
problem of all visual development. His work is forced upon our atten- 
tion here, however, by the fact that his results are being coupled with 
Stratton's in the arguments of the neo-empiricists. 


Unlike Schlodtmann, Riesen did not reject the possibility of 
working with infants. Infant chimpanzees were available to him at the 
Yerkes Laboratories of Primate Biology in Florida. Two newborn 
chimpanzees, Snark and Alfalfa, were raised in the dark until they were 
16 months old. Their only exposure to light totalled about five minutes 


1In this connection, an interesting experience related by Sir David Brewster (1832. 
pp. 32-36) is worth inclusion here. While he was working with a candle on the 
table before him, he perceived a second candle above his forehead, seeing it apparently 
through his head. The cause was found to be a shiny particle caught on the edge 
of the upper lid, whence it reflected the light from the candle to a part of the retina 
so far toward the ora, in the mid-ventral region, that it had never before been 
stimulated. This retinal locus nevertheless had a directional sign, and ‘“‘projected”’ 
the candle entirely outside of the normal visual field. During the search for the 
particle (found finally by Lady B.), it was twice shifted slightly, each time re- 
orienting the illusory candle. The observation may seem an impossible one; but 
Brewster was the world authority on optics in his time, and an astute observer— 
though gullible with regard to secondhand information. 

18The “Molyneux experiment’ was not always a failure from the nativist’s standpoint. 
Only two years after Schlodtmann turned away from the post-operative literature in 
discouragement, Latta (1904) described a 30-year-old man who recognized a ball 
and a block at first sight immediately after his operation for congenital cataracts. 
The shapes were appreciated on the basis of his expectation of how they would 
have felt if he had been allowed to touch them—which of course he was not. 
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per day, in 45-second periods necessary to change their diapers and give 
them their nursing bottles. At 16 months they were brought out into 
the light daily for up to ten minutes of testing. Snark received limited 
illumination until he was 21 months old, Alfalfa until 33 months. 
Thereafter the animals lived in ordinary environments. 

The visual behavior of Snark and Alfalfa when first tested at 16 
months, and during subsequent months, has been described by Riesen 
in two publications (1947, 1950) and recorded in a film which the 
reader may have seen—it is currently circulating among optometric 
groups. The visual status of these animals when brought out into the 
light may be summed up by saying that they seemed to have normal 
light-sense and essentially normal pupillary, fixational, and pursuit re- 
flexes; but they showed no visual form-sense. Threatening gestures 
elicited no blink reflex, and there was no response to slowly approaching 
objects. Responsivity to patterned and moving stimuli developed slowly, 
requiring weeks and months, and hundreds of trials for certain dis- 
criminations. 

Riesen (1947) speaks of these animals’ initial “‘failure to ‘see’,”’ 
and of the slow development of their ‘‘visually mediated learning.’’ He 
knew what he meant by these expressions, and his quotation marks 
on “‘see’’ are significant. But others have supposed that Riesen is sure 
that primates must learn to see. This is not the case (see Riesen, 1950). 
Visual learning—obviously, retarded in Snark and Alfalfa by their 
sojourn in darkness—is not learning to see, but learning to do things 
(e.g., to avoid a striped shocking-disc) by means of vision. ‘Visually 
mediated learning’’ means learning the uses and significances of what 
is seen—and it must be seen before it can be used. The chimpanzee is 
a decidedly eye-minded species. Deprived of vision for its first 16 months, 
could an infant of such a species become anything but a “backward 
child?’ From the work with Snark and Alfalfa, it would seem at least 
as proper to speak of their having had arrested learning-development, as 
to say that they showed arrested or retarded visual development. 

There is another, and important, consideration which Riesen has 
been slow to understand, and which he still under-emphasizes. Both 
Snark and Alfalfa, when first brought out into the light and checked 
ophthalmoscopically, showed dull fundi and discs and (particularly in 
Snark) abnormal pallor of the disc (personal communication). This 
was not even mentioned in the 1947 paper, nor on the sound track 
of the motion picture. Moreover, after the 1947 article had been pub- 
lished, Snark ‘‘lost ground’ and even his visual reflexes faded. The 
pallor of his discs is now marked (personal communication, 1950). In 
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short, although both Snark and Alfalfa were both only bilateral ambly- 
opes at 16 months, Snark at least is now amaurotic despite nearly four 
years of normal visual environments. 

Any ophthalmic pathologist would immediately recognize the con- 
dition of Snark and Alfalfa at 16 months as optic atrophy. Riesen has 
yet to use the term in his writings. He says (personal communication, 
1950) that the ophthalmoscopic findings were “entirely unexpected” 
since “‘reflex manifestations indicated that the eyes were sensitive to 
light."" This is to overlook the fact that in primary optic atrophy the 
form-sense may become severely impaired, with loss of light-sense and 
alteration of color vision? appearing only later. 

One might expect that in any further experiments, Riesen would 
have enucleated one eye of each animal at the termination of its sojourn 
in the dark, submitting it (particularly, the retina) to expert histological 
analysis. He has not done this, so that there is no assurance that any 
of his experimental animals had organically normai eyes. When they 
seemed to have to “‘learn to see,” they may indeed have been learning 
how to salvage some usefulness from wrecked visual equipment. 

Not only the retinas, but the lateral geniculate nuclei (never exam- 
ined, either!) of Riesen’s animals are under suspicion. In animals having 
much reciprocal overlap in the geniculate (e.g., the cat), trans-synaptic 
atrophy may be slow and mild (see Cook and Barr, 1950). But in the 
chimpanzee there is probably no reciprocal overlap, any more than in 
the rhesus monkey or man. LeGros Clark (1942) obtained extensive 
atrophy in the rhesus geniculate, merely by keeping the animal in blue- 
free light for a few weeks. Such damage, of course, could never be 
repaired. What may have happened to the geniculates of Snark and 
Alfalfa? 

Riesen considered that prior to his work, it had not been thought 
that light stimulation was “‘essential to the normal growth of the 
primate retina or optic nerve’ (personal communication). But no 
growth of either is to be expected, post-partum: who ever saw a mitosis 
in a child's retina? And, there has long been evidence that light stimu- 
lation ts essential for the maintenance of normality in the primate retina: 

In the infamous penal colony in French Guiana (known popu- 
larly, from the name of its tiniest segment, as Devil's Island) the 
“cachots”’ for solitary confinement were once known as “‘black cells,” 
for they were absolutely lightless. Special sentences to these cells, for 
such offenses as attempting to escape, ranged from 30 days to five years. 
One man spent a total of 4,000 days in such a cell. Upon eventual 


2No tests of color vision appear to have been made on any of Riesen’s animals. 
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release, many a prisoner was found to have become totally blind. 
Among the reforms instigated by the polemics of Albert Londres, the 
black cells were replaced by ‘‘dark cells’’-—one in the old Dreyfus House 
on Ile du Diable, a few in the “‘red barracks’’ on Ile Royale, and more 
than 300 in the ‘chateau’ on Ile St. Joseph. It had been found that 
blindness could be prevented in the “‘black’’ cells by keeping men in 
them for stretches of not more than 20 days, alternated with 10-day 
periods in semi-darkness.* In the newer, ‘‘dark,”’ cells there was a very 
little light of indirect origin, and the prisoners were allowed out for a 
half-hour daily promenade in a court open to the sky. This was gen- 
erally adequate to conserve vision indefinitely, although Belbenoit states 
that he had temporary difficulty in reading after a three-year stay in a 
“dark cell’’ on Ile Royale.* 

One of Riesen’s more recent chimpanzee subjects—Faik—is some- 
what comparable with the victims of the old “‘black cells’ of the 
French penal colony. Faik lived a normal life at first, but at eight 
months he was placed in the dark and never saw light again until 24 
months (Riesen, personal communication, 1950). He thus had the 
same 16-month sojourn in (more complete) darkness as Snark and 
Alfalfa—but, following several months of normal visual life. At 24 
months, Faik “had lost all ability to utilize vision . . .""—that is, he 
recognized nothing. He did not grimace or blink in direct sunlight, 
and he had nystagmus about half of the time. Faik’s discs are pallid 
(indicating optic atrophy), and “his recovery of vision has been slow 
and is at the present time only partial.’’ Here again, as with Snark and 
Alfalfa, conclusions about any necessity of learning to perceive visually 
are vitiated by strong evidence that the system was ruined before “‘train- 
ing’ commenced. Even apart from this, one must be wary of the 
assumption that Faik forgot how to see, for this leads back to the false 
premise that he had learned to see in the first place. Very few losses 
of function are “‘forgettings.” 

Only one of Riesen’s experiments, to date, suggests that regard- 
less of the interpretation of Snark, Alfalfa, and Faik; it may still be 
true that practice is essential for the development of normal visual per- 
formance (as opposed to the mere need of light for the development 
of an organically normal visual apparatus). This is his study of Debi 
and Kora. These two infant chimpanzees lived in the darkroom until 
they were seven months old. Debi was never exposed to light (and 
developed ‘‘pallor of the optic disc, but to a lesser extent than Snark 

3 These statements represent a synthesis of Niles (1928), Ettighofer (1932), Krarup- 


Nielsen (1936), and Belbenoit (1938). 
4°"My eyes were dimmed by so much twilight’’ (1938, p. 285). 
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or Alfalfa’’-—personal communication). Kora was transferred daily 
to the light for one and one-half hours, but wore a diffusing mask 
through which she could see nothing patterned. 

The rate at which both Debi and Kora acquired responsivities to 
patterned stimuli, in the first few months of return to a normal environ- 
ment, was slowed greatly below normal. Both animals, for several 
months, had divergent strabismus and nystagmus — obviously conse- 
quences of their organic retrogression (and, in turn, contributors to 
their behavioral retardation!). Kora’s behavior stands, however, as the 
only evidence that it is visual perceptual performance (rather than visual 
anatomo-physiology) that has to be ‘‘used,”’ if it is to develop normally. 
Unless—as Riesen admits—the differences between Kora and Debi are 
not statistically significant. And, alongside of the history of Kora there 
must be laid Riesen’s results with Kandy: 

Kandy was kept in the dark until three months of age. Thereafter 
her behavior was much like that of Debi and Kora. Her strabismus 
was convergent (and soon cleared up), and she had no nystagmus. But 
her visual learning was even slower than Debi's. Her visual capacities 
had not so much been retarded by darkness—they had not yet matured 
(at her tender age). For, be it noted that Debi, with no more experience, 
““‘learned"’ faster simply because she was older when she first began to 
have visual experiences. 

Riesen (personal communication) considers that the results with 
Debi, Kora, and Kandy show a “‘need for putting vision to use if it 
is to develop normally."’ But in Debi, vision ‘“‘developed’’ beyond 
Kandy’s level in the dark. Riesen might rather have said that vision 
needs to be put to use if it is not to retrogress—and this matter is 
entirely outside of the native-empiric controversy over how vision 
develops. His work shows that if visual capacities are not employed 
from the time they are matured in the native equipment, they become 

lost. He does recognize that “growth factors, independent of practice. 
) do operate in the early postnatal period’’ (Riesen, 1950). Anyone, 
; knowing that the human fovea is not anatomically complete until 12 
: weeks post-partum, could have drawn that same conclusion for the 


human infant even if Riesen had never existed. 


STRATTON 
It will be a rare reader of this discussion, who will not have read 
or heard from some source, if not from half a dozen, that George 
Stratton learned to see things right-side-up when the objective conditions 
were such that he should have seen them permanently upside-down. 
What Stratton did was to wear, in front of one eye, a small astro- 
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nomical telescope of unit magnification which, he claimed, afforded a 
45° field. In all his waking hours when he was not wearing the device, 
he was blindfolded. Throughout his two experiments, the only visual 
stimulation he received was monocular and through the telescope, which 
rotated the retinal image 180°. In a preliminary experiment, Stratton 
wore his device for 21.5 hours distributed over three days. The results 
were reported orally abroad, and were then published (Stratton, 1896). 
This paper immediately involved Stratton in controversy (see Hyslop, 
1897a; Stratton, 1897a; Hyslop, 1897b) which was to go on for 
years (see Stratton, 1907, with H. C. Warren’s comments intercalated 
on pp. 156-7). 

The 1896 paper seemed highly ambiguous to Stratton’s contempo- 
raries, and Hyslop (1897a) criticized Stratton severely for leaving it 
possible for a reader to suppose that Stratton had seen objects oriented at 
first one way, but eventually another way—.e., that the upside-down 
field had re-erected. Stratton had used such expressions as ‘appeared 
upright"’ and “‘seemed to be right side up’ when he had not meant, 
literally, seen as erect. Hyslop’s dire prediction of unending confusion 
has been more than fulfilled; for writers ever since, who wanted to be- 
lieve and claim that Stratton’s vision did indeed undergo alteration, 
have chosen to refer to these “‘appear-’’ and ‘‘seem’’-sentences as if they 
were not metaphorical. 

Stratton’s main experiment lasted for 87 hours distributed over 
eight days, and was described in a lengthy article (Stratton, 1897b). 
Even this paper has been widely misinterpreted, and has even been mis- 
represented when it was understood. In the introduction, Stratton laid 
down some definitions which remove all ambiguity from the paper when 
it is read in its entirety, but sentences can be lifted out of context which 
may be made to seem to mean whatever one wants them to—if Stratton’s 
definitions are unknown or ignored. Practically all modern text-book 
accounts of Stratton’s work are at second-hand, third-hand, or worse. 
Hardly a one suggests that the writer ever read the original papers. The 
journal in which they appeared is not one which is widely available in 
public libraries. But at least from now on there can be no excuse for 
anyone's not familiarizing himself with this classical research, for 
Stratton’s two chief papers (1896 and 1897b, as cited herein) have 
lately been reprinted in Readings in General Psychology (Dennis, 1949). 

Before we consider what Stratton says, it will be interesting to 
note what even some of his most recent commentators say his results 
were. At one extreme are Woodworth and Marquis (1948), who say 


5For a round-up of earlier, violently conflicting secondhand reports of Stratton's 
work, see the paper of Higginson (1937). 
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that even on the eighth day of the main experiment ‘“‘the field of view 
still did not appear right side up."’ Then there is—e.g.—Duke-Elder 
(1946, p. 1066): “At first all objects appeared to be inverted. . . 
his right hand went to the right although the left appeared to him to 
go to the left. His visual and proprioceptive powers were therefore dis- 
oriented; he based his conduct on the latter and deemed the former 
wrong. At a later stage, however, those parts of his body which were 
seen appeared to be localized according to the new visual sense; he 
himself appeared to be reversed so that his arms and legs were felt to be 
where they were seen. So complete did the illusion become that those 
parts of his body which were not seen (the head and shoulders) appeared 
to be upside down, while he moved about in a normally oriented world 
. . . Vision considered per se is neither inverted nor reversed; the im- 
pression from the eyes are associated with those of the other senses to 
form a co-ordinated unity’ (italics mine; GLW). 

Then, Boring the historian of perception (1942): “Though con- 
fused at first, he presently became quite satisfactorily adjusted to the 
inverted field . . . If a man, seeing the ceiling and reaching for it, finds 
the floor, he is not well oriented in space, and that is approximately what 
happened when the reversing lenses were first put on. Later, after a 
period of conflict and of deliberately being ‘right’ by moving the ‘wrong’ 
way, the seen world ‘turned right-side up’ in the sense that the correct 
movement followed automatically upon the visual perception. Thus 
Stratton may be said to have settled both Kepler's problem of erect vision 
with an inverted image and Lotze’s problem of the role of experience 
in space perception, by showing that the ‘absolute’ localization of retinal 
positions—up-down and right-left—are learned and consist of bodily 
orientation as context to the place of visual excitation’’ (italics mine: 
GLW). 

At the far empirical extreme stands Renshaw (1947-8) who, from 
a digestion of Stratton’s and other later, related. work draws some 
sweeping conclusions: ‘“The troublesome problem of the inverted image 
and how we came to see the object in the correct orientation had to wait 
for the brilliant experiments of G. M. Stratton near the opening of the 
present century.”” “ . Stratton and later Ewert and others found 
that the wearing of lenses or prisms which at first distort shapes, sizes. 
Deliberate misrepresentation is something relatively recent. There are those who 
seem to think that since Stratton died years ago. it is now perfectly safe to 
say anything whatever about his results and their significance for orthoptic-optometric 
practice. Asa matter of fact, Stratton is very much alive, well, and active physically 
and mentally at the age of 84. I spend alternate Thursday evenings with him, for 
we both happen to belong to the same discussion group, the Berkeley Club. Stratton 


was 31 when he performed his ‘inversion’ experiments. Incidentally, Berkeley. 
California, was named after George Berkeley! 
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or positions will, on continued wear, [lead objects to?] right them- 
selves." “‘Stratton showed that if the visual position of an important 
door knob, switch, button, differed (because of the wearing of prisms 
or mirrors) from the tactual, kinaesthetic or manipulatory position, soon 
the things came to be seen at the operational position regardless of posi- 
tion in the visual field reported by the eyes.”’ (Italics mine; GLW). 
“The fact that the so-called retinal image [does Renshaw doubt that 
it is retinal, or that it is an image?] is ‘upside down’ and ‘backwards’ 
is of no practical importance whatever. 

“Local signs and native or inborn space was held not only for the 
skin (contact excitation) but long before there was any exact knowledge 
of the nervous structure of the retina or of the nature of nerve conduction 
from it retinal positions were by the same thinking natively said to be 
correlative to spatial positions out there (distance reception). The fact 
that when a nasal retinal point was excited it was localized on the 
opposite side of the visual field was a troublesome one, but it was enough 
merely to point to the fact of the partial decussation of the optic bundles 
as a satisfactory explanation. Stratton about 1902 of course settled 
this once and for all.’’® ‘Retinal position, we know, is not a determinant 
of the projection position in space of a point.’’ Here, Renshaw is 
appealing to the autokinetic movement of a point of light seen in a 
darkroom—which, Skolnick (1940) showed, is really due to uncon- 
scious eye-movements. 

Some of Renshaw’s final conclusions are that: ‘“We see things where 
we... touch, feel, or manipulate them’’ [which, note, is quite the 
opposite of what Duke-Elder gathered from Stratton’s work]. “ 
other sense organs may possess a distinct superiority in some respects 
to vision as the primary means of space perception . . ."” [which is to 
go back to the 17th-century conception of vision’s having to be edu- 
cated by taction and the proprioception from movements]. “*. . . visual 
form, if untrained, will be poor and weak and inaccurate’’ | which 
defies everything that Gestalt has revealed about form-perception|. The 
position (and form, and size) of a visually perceived thing “‘are not 
‘given in inheritance’ or native gifts. They are acquired skills. Their 
susceptibility to practice effects and training is one of their most obvious 
characteristics.” 

6Piercing through the syntactic smog of this remarkable statement, one notes with 
some shock that its author thinks it embarrassing to the nativist position that nasal 
stimulation gives temporal directionalization (cf. discussion of Schlodtmann’s find- 
ings, above). Renshaw does not tell us who it was that ever drew, into this argu- 
ment. partial decussation—which could hardly have been used to ‘“‘explain’’ nasal 


directionalization following temporal stimulation. And Stratton is supposed to 
have ‘‘of course settled this." Settled what? 
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Renshaw finds this ‘‘trainability’’ of visually-perceived position 
implemented by a rather special conception of the structure of the visual 
nervous system. According to him, the optic-nerve fibers concerned with 
visual perception do not go to the lateral geniculate nucleus at all, but 
to the midbrain. Then, “the impulses from the midbrain are joined 
by those from the ears, the skin, the muscles, tendons and from the 
articular surfaces of the joints."’ Beyond this, “‘the next great relaying 
station . . . which we are told is the first place at which the perceiver 
is able to be aware of the nature . . . of object he is seeing” is the 
corpus striatum.* When Renshaw does finally wend his way to Area 
17, he subscribes to the idea that the representation of the “macula” 
is scattered all over the area, with the entire remainder of the retina occu- 
pying a small spot in its middle; for, he says: ‘This is precisely the 
kind of system needed to make possible the maximum flexibility and 
interchangeability in behavior. We must have a system in which one 
and the same type of response can be elicited by a variety of sensory 
signals.”’ 

Although it is the schools of optometry that are being called 
“fifty years behind the times,""* we should have to go back to Wundt 
in the 19th century to find a space-perceptionist who “must have’’ this 
totipotential sort of visual center—which evolution has disgustingly 
failed to provide. 

I trust that the reader is by now convinced of the importance of 
knowing just what did happen to George Stratton. The reader is asked 
to keep in mind that the question before us—our “‘second question’’—is: 
“Is the optical inversion of the retinal image essential for the visual 
perception of objects as right-side-up with respect to the self?’’ In the 
following, in the interests of brevity, I have isolated only certain frag- 
ments from Stratton’s diary of the main experiment—but, I am not 
omitting his definitions, and indeed it is to keep the reader reminded of 
them that I have italicized many words which are Roman in the 
original.® 

The definitions: By older, or normal, or pre-experimental, Stratton 
refers to the direct perceptions of objects as enjoyed before the lenses were 
ever put on, and as enjoyed after the end of the experiment. By newer 
or later he refers to the direct perceptions during the wearing of the 
telescope—t.e., during the experiment. By representation Stratton means 

7A core of gray matter within each cerebral hemisphere, with purely motor functions 
and with no known connections with any parts of the visual system. 

SWe who teach in them will not be surprised to read. any day now, of “‘a case’ 
who sees just fine without any nasty old eyeballs at all! 


*The reader is also reminded that he will find the complete text in Dennis (1949), 
and need not search for the 1897 volume of Psychological Reviews. 


q 


PROBLEM OF VISUAL DIRECTION—WALLS 


an idea, e.g., of an object, as contrasted with its actual perception with 
the object right at hand to be seen or felt; i.e., his representations are 
images ‘‘in the mind's eye,’ as when one may “‘imagine,’’ even with 
closed eyes, a familiar typewriter or chair or face. Since the self-referred 
orientation of ‘‘representations’’ varied, Stratton was careful to warn 
that the same contra-indicating adjectives would be applied to represen- 
tations as to what we now call tied images: immediate perceptions of 
visible and/or tangible objects. So, he speaks of older, or normal, or 
pre-experimental, representations; and, of newer, or later, representa- 
tions. 

The diary: On the first day, the entire scene appeared upside down. 

Day 2: He was able to image the framework of the room “‘in 
consistent relation to the visual field’’ but his own body was “much 
less tractable."’ Unseen tactual objects could not be visually-imaged the 
“newer way. His arms and legs, but no other parts, could be ideated 
in the “newer” way. When he reached his hands up he saw them go 
down; but to some extent he could ideate a single thing simultaneously 
in both its older and its newer way, with the thing having “‘a sort of 
reality’’ in each place, though not at all as if there were two of it. The 
room was seen upside down whereas his body felt erect, but Stratton 
was able to cerebrate that ‘‘an abnormal position of my body might 
just as well account for the facts.”’ 

Day 3: Stratton was “. . . more at home in the new experience” 
but still manually confused and clumsy. The “‘older criteria of . . . 
visual position were still active. . ."’ “Instead of a reconstruction or 
translation of this new experience into terms of the old, I now occasion- 
ally became aware of an opposite process—a spontaneous translation of 
some pre-experimental memory -image into the form of the later vision.” 
“What had been the old ‘upper’ position in the field was beginning to 
have much of the feeling formerly connected with the old ‘lower’ posi- 
tion, and vice versa." . . movements of my hands [from] in front 
of my eyes to some part of my body which I could not see gave the 
clue to the new visual position of the part."’ “‘. . . the larger visual sys- 
tem of merely represented objects . . . more or less a matter of voluntary 
effort.’’ “.. . involuntary recurrence of scenes in their new relations. . . 
when I closed my eyes. . .” 

Day 4: “. . . great progress in the suitable use of my hands.” 
“Objects in sight called up the ideas of neighboring objects in harmon- 
ious spatial relation with the things / saw."’ In the dark ‘the move- 
ments of my legs and arms were, without my willing it, imaged in 
terms of the newer sight.” “‘. . . the spatial reference of the touch-per- 
ceptions was following with greater vividness the direction given by 
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the new visualization.”” (When Stratton felt something come into con- 
tact with one side of his body, he referred the contact to the opposite 
side, where, had the contacting thing been visible, he would have seen 
it). “At other times . . . it occurred that two objects of different shape, 
one in each hand, when brought into view, had just the transposed 
position, as regards right and left, from what I had expected to see them 
have in the visual field. The touch sensations were here localized in 
incorrect visual terms.’’ (Incorrect, that is, in terms of their “new” 
directly-perceived visual locations, not in terms of the old locations 
imagined for them in advance of looking at the objects). ““‘When I 
looked at my legs and arms, or even when I reinforced by effort of 
attention their new visual representation, then what I saw seemed rather 


upright than inverted.”’ .. during active movements of the body .. . 
the feeling of the uprightness of the scene was much more vivid than 
when the body was quiet.”’ ““The outer scene and the new arrangements 


were clearly at this time the standard.” 

Day 5: ‘‘When hand and object were both in sight I did not... 
have to calculate’’ (how to’ grasp the object without false starts). “My 
movements were of course still cautious and awkward.” ‘““When I rocked 
myself in a chair . . . the rhythmic variation of the visual field . . . 
seemed a harmonious and natural result of the rocking itself, and not 

. a shifting of the scene . . . suggestive of illusion.” “Only after 
reflection was I aware that the scene was reversed..." “I could... 
by an effort of will fill out the entire form of my body upon the foun- 
dation of the parts then seen, but such a visualization was felt to be 
forced: the spontaneous image of the unseen parts of my body as | 
sat quiet was thus what it had been in the older experience, and did 
not at all fit the actual localization of the parts I saw.” 

Day 6: ‘‘Movements of the head or of the body . . . seemed to 
be toward that side on which objects entered the visual field, and not 
toward the opposite side, as the pre-experimental representation of the 
movement would have required."’ ““‘When I sat passive, either the old 
or the new position of my unseen body could be brought prominently 
forward by act of will. When the old representation was thus reinforced, 
the actual scene seemed inverted. But when the new representation of 
my body was emphasized, then the scene felt right side up."’ “More 
than once . . . a sensation coming from one hand . . . was involuntarily 
referred to the visual perception of the other hand. But as soon as | 
saw where the cause of the sensation visually lay, then the touch sensa- 
tions . . . changed hands .. the evening, after I was blind- 
folded, the play of imagination was almost exclusively in terms of pre- 
experimental vision.” 
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Day 7: “...1 felt that I was more at home in the scene than ever 
before. Thee + was perfect reality in my visual surroundings . ‘ 
ideas of objects . . . either did not arise at all, or came in the newer 
form.’ “If, while looking at [a limb in motion] I summoned an 
image of it in its old position, then I could feel the limb there too.”’ 

Day 8: ‘Before putting the glasses on, representations of the 
older sort held sway.”’ “. . . after the glasses were in place, I noticed 
that as far as the unseen portions of my body were concerned, the rela- 
tion of right and left was . . . a reproduction of the older visual right 
and left .. . The case was quite different as regards the seen parts of my 
body.” “‘If I was attentive to the new visual representation of some 
part of my body which was about to be touched . . . the contact was 
felt in the new position . . . Immediately afterwards there usually arose 
a sort of tactual after-image on the other visual side."’ “‘While I sat 
passively the old localization of unseen parts of my body often came 
back ar perhaps was the usual form in which they appeared.” “’. . . in 
walking . . . the old representation . . . was fully expelled without em- 
ploying any device of will or of attention whatever.’ “If in walking 
I allowed my feet to remain outside the field of view and they relapsed 
into their older localization, they returned, although still unseen, to their 
new position as soon as | approached a step or other slight obstacle on 
the floor.”’ 

The final paragraph of the diary proper tells, “‘in a nutshell,”’ just 
what had happened to Stratton during the experiment; but it contains 
a clause of just five words upon which the scientific world’s attention 
has focused ever since, and upon the intent of which all the ambiguity 
and all the debate has hung. Stratton has had to explain what he meant 
by it for these 53 years now, and lives in hope that no-one will bring 
the matter up in conversation: 

“As long as the new localization of my body was vivid, the 
general experience was harmonious, and everything was right side up. 
But when, for any of the reasons already given—an involuntary lapse 
into the older memory-materials, or a willful recall of these older forms 
—the pre-experimental localization of my body was prominently in 
mind, then as I looked out on the scene before me the scene was involun- 
tarily taken as the standard of right directions, and my body was felt 
to be in an inharmonious position with reference to the rest. I seemed 
to be viewing the scene from an inverted body."’ Note carefully that 
in this last sentence, ‘‘inverted’’ does not mean inverted with respect to 
the real body and gravity,'® but with respect to the visual standard of 


19Stratton uses “inversion” quite confusingly. In the titles of his papers he uses 
“without inversion’ where most people would instead say “‘with re-erection.’ 
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what-was-normal-and-natural, ¢.e., the upside-down contents of the 
visual field. The clause ‘“‘everything was right side up’’ was sheer Berk- 
leianism (though Stratton’s writings indicate that he was not aware of 
Berkeley's theory until 1899)—it was not that the scene had re-erected, 
but that the imagined (visualized) body was inverted like the scene. 
Berkeley's view was that if everything is inverted then nothing is in- 
verted. It was only in this sense that for Stratton—at times—‘‘every- 
thing was right side up.” 

The difficulties which Stratton had in “‘getting back to normal” 
at the termination of his eight-day experiment have been rather greatly 
exaggerated by some commentators. But his remarks about the first 
appearance of things, following the final removal of the lenses, are highly 
significant for us here: ‘On opening my eyes, the scene had a strange 
familiarity. The visual arrangement was immediately recognized as the 
old one of pre-experimental days; yet the reversal of everything from 
the order to which I had grown accustomed during the past week, gave 
the scene a surprising, bewildering air which lasted several hours. It 
was hardly the feeling, though, that things were upside down.”"’ From 
these remarks alone, without need or reference to any of the foregoing, 
and without considering what Stratton wrote /ater, it is as clear as can 
be that Stratton had not been seeing objects as erect toward the end of 
the experimental period. He had gotten used to seeing objects upside- 
down, but he still saw them upside-down. 

In the past half-century many harried writers, by spending one 
sentence on Stratton’s first-day experience and two sentences on his 
eighth-day experience, have kept concealed from readers—as effectively 
as if by conspiracy—the details in the day-by-day account which show 
so plainly that nothing whatever changed in Stratton’s modes of visual 
perception from start to finish of his experiments. When second-hand 
accounts are very brief, they should always-and-therefore be held sus- 
pect. The present account is lengthy—but I expect my readers to be 
grateful for that! 

Let us return to the ‘‘diary’’ and consider the processes that were 
going on in Stratton, for it is these that show what was stable and 
immutable, and what was alterable. It is fortunate indeed that he was 
an introspectionist and an expert one, though one may wish that he 
could have expressed himself unequivocally. On the first day, every- 
thing was seen upside-down. Of course. The optical device did nothing 
to alter the system of egocentric directionalization, either as regards the 
factor of oculocentric direction or as regards the employment of the 
innervation-record. By the fourth day, ‘‘objects in sight called up the 
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ideas of neighboring objects in harmonious spatial relation with the 
things I saw."’ Stratton was becoming able, not to see what he saw as 
erect, but to visualize what he could not see as inverted like the ma- 
terial in his visual field. On later days, this process progressed greatly. 
By the fourth day, also, there was ‘great progress in the suitable use of 
my hands.’ It was becoming habitual to start the right hand, and not 
the left, to grasp an object that was seen to the left although it lay 
objectively to the right; etc. The ‘‘spatial reference of the touch-per- 
ceptions was following . . . the direction given by the new visualiza- 
tion.”’ Stratton was learning, not to see things where he felt them (Ren- 
shaw) but to feel things where he saw them and visualized them—there 
is a vast difference (and upon a misunderstanding or misrepresentation 
of this hangs the whole case for the possibility of ‘‘re-structuring’’ one's 
visual field). On this same day, when Stratton looked at his limbs, 
‘what I saw seemed rather upright than inverted’’"—what he saw, he 
saw inverted: but Stratton was becoming able to think of such an 
attitude for objects as a normal-and-natural attitude for them to be in. 
And, ‘‘the outer scene and the new arrangement [1.e., with the field- 
contents upside-down] were clearly at this time the standard’’—the 
standard of normality-for-the-world. The ‘‘felt uprightness’’ of the 
seen-inverted scene was entirely metaphorical, largely metaphysical, and 
almost pure Berkeley. 

On the seventh day, Stratton felt quite at ease. His new motor 
habits were operating smoothly, and he felt things where he saw them 
and found them where he had visualized them or tactualized them. 
“There was perfect reality in my visual surroundings . . ."’ but there 
had been absolutely no change, since the first day, in the orientations or 
egocentric directions in which things were seen. The ‘‘reality’’ was an 
acceptability. There had been not the slightest “‘re-structuring’’ of the 
visual field so that the scene was now being seen as erect, but instead 
there was a near-perfect acceptance of visually-upside-down things as 
things-in-normal-positions.'’ Stratton was no longer visualizing 
touched objects in two orientations at once, as on the second day; but he 
could still have dual haptic imagery of an object looked-at, and he never 
did cease to have this latter experience. 

Two things “happened” to Stratton. One was a motor re-training 


11] think that if anyone should set any one of many objects in his home upside-down, 
and live with it for eight days, he would come to think of the orientation of the 
object as the natural one for it. Brooms and mops are stood in corners business- 
end-up nowadays. I have had to learn to accept this as normal, for my mother's 
housekeeping practices were otherwise. Some people expect to find tumblers on a 
cupboard shelf turned one way up, while others expect to find them turned the 
other way up; etc. 
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that eliminated clumsiness and brought his movements into harmony 
with the disoriented material in his visual field. This was a considerable 
feat, but it had nothing to do qualitatively with the fact that the con- 
tents of the visual field were rotated 180°. The same kind of adjust- 
ment would have been demanded—if harmony were to be attained— 
by any other kind of displacement of visual-field material. In some 
degree, the same kind of adjustment has been made by countless people 
(by everyone who has ever adopted crude bifocals, for example). No 
experiment was needed to show that “harmony of sight and touch” 
can be regained if it is disrupted—or that it is always ‘“‘touch’’ that has 
to change its ways, not “‘sight.” 

The other thing was that Stratton was able to extend the ‘‘system” 
of seetng things inverted, to a visualization of unseen things as inverted, 
harmonious with what was seen, and (largely, therefore) ‘‘natural.”’ 
The progress of this process, and its final status as described in the diary 
for the eighth day, makes it seem that the ‘‘naturalness’’ of the inverted 
scene depended upon Stratton’s success in inverting his body-image with 
respect to his real body. This conclusion is tentative—until we con- 
sider what displacements of the body-image are possible (v.1.). It may 
be granted at once that if this success had been perfect, then for Stratton 
two wrongs would have made a right, and he would have had a right 
to make his disastrous statement that ‘‘everything was right side up’’— 
in the sense of Berkeley's spatial relativity. But the success was not 
complete, and so long as it remained in the least degree incomplete, 
Stratton never ceased to see objects as inverted or to be perfectly aware 
that his real body was, on the contrary, objectively erect. Be it noted, 
however, that no “re-structuring of the visual field’’ was involved, nor 
would have been involved in “‘complete success’’—only re-structuring 
of kinaesthetic spatiality, for the body-image is a kinaesthetic one. Note 
that on the fifth day Stratton could “forcibly” perceive his surroundings 
on the basis, apparently, of an inverted body-image, which he thought 
of as ‘‘visualized"’ although it would seem to have to be kinaesthetized 
first. Stratton showed rather better insight into the situation in his pre- 
liminary note (Stratton, 1896), when he said: “If the attention was 
directly mainly inward, and things were viewed only in indirect atten- 
tion, they seemed clearly to be inverted. But when, on the other hand, 
full attention was given to the outer objects, these frequently seemed 
to be in normal position, and whatever there was of abnormality seemed 
to lie in myself, as if head and shoulders were inverted and I were 
viewing objects from that position, as boys sometimes do from between 
their legs.”’ 


: 
re 
: 


PROBLEM OF VISUAL DIRECTION—WALLS 


On the basis of Stratton’s work one can only conclude that an 
inverted retinal image ts essential for the visual perception of common- 
place objects as erect, if only for the simple reason that Stratton did not 
succeed in inverting his body-image either completely or permanently. 
To even think that this would have happened if the experiment had 
been continued longer, as Stratton indicated in one of his defenses of 
his viewpoint (Stratton, 1897a), he had to ignore the fact that he was 
not stone-deaf—for, his auditory localization never “‘inverted,’’ nor 
“reverted’’ right-for-left. No, Stratton never “learned to see right-side- 
up” despite a re-erected retinal image. He almost learned to feel himself 
upside-down, and almost learned to feel normal in feeling thus. 


We can readily conclude this from the diary, and we could con- 
clude nothing else fron: the diary. What Stratton went on to say by 
way of discussion is, then, irrelevant to a closed issue. But it is not 
irrelevant to the resolution of a reader to keep his head straight, if he 
decides (as he should) to read Stratton’s main paper in full now that 
Dennis has made it so easily available. I quote, therefore, one paragraph 
by way of showing how much ambiguity and confusion lies in wait 
for the unwary: 

“It might perhaps have been supposed beforehand that if one’s 
visual perception were changed, as in the present experiment, the visual 
ideas of things would without resistance conform to the new visual 
experiences. The results show, however, that the harmony comes only 
after a tedious course of adjustment to the new conditions, and that the 
visual system has to be built anew, growing from an isolated group of 
perceptions. The older visual representations for the most part have 
to be suppressed rather than reformed.” 

What visual perceptions were changed? Not modes or mechanisms 
of perception, but only the places on the retina at which things were 
imaged, hence the spatial placements of the things. Suppose what visual 
ideas would change? The mental visual images of objects, which any- 
one may evoke with his eyes closed, or even open. Conform to what 
new visual experiences? The new orientations of objects immediately 
noted, in direct visual perception. What harmony came after tedious 
adjustment? Not the harmony between new visual locations and new 
haptic localizations, but the harmony between the orientation of things 
as seen and the orientation of these and other things when imagined to 
be seen—seen in the mind’s eye. What visual system had to be built 
anew? Not the anatomico-physiological apparatus of vision, but the 
system of visual imagination of the appearance out-of-sight things would 
have if the eyes or head were to be moved so as to include those things 
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in the visual field. From what isolated group of perceptions was this 
system of visual imagery to be built? From the inverted visual objects 
isolated from all potential visual objects through the facts of their 
presence in the visual field. What older visual representations had to be 
suppressed, but not at all reformed? Not the original (and continuing) 
native modes and factors in visual space-perception, not the pre-experi- 
mental perception of any object as having a real orientation the direct 
inverse of the known orientation of its image on the retina, but the pre- 
experimental custom of imagining out-of-sight things in erect positions 
since this would have been their visual orientation if they had happened 
to be visible at the time they were being imagined. 

At that, Stratton’s terminology probably requires no more colla- 
tion and translation than that in any other 50-year-old piece of psycho- 
logical writing! The reader who goes farther in the original. however, 
is bound to be confused on finding that Stratton thought (at this time— 
1896-7) that both visual localization and haptic localization had to 
undergo change if the two were to get back into “harmony.” The 
“‘diary’’ does not bear this out at all, as we have seen. Stratton says: 
“We are now enabled to see what the harmony between touch and sight 
really is. The experiment clearly shows that an object need not appear 
in any particular position in the visual field in order to admit of a union 
or identification of the tactual and visual perceptions of the object . . . 
this harmony does not require that the visual manifestation of a tactual 
object should be just here and not there, or in this direction and not 
in that.” 

That is, if we see things with an artificial, optical visual displace- 
ment, we can learn to feel them in an empirically displaced tactual space, 
so that they feel as if they were where we are seeing them. Exactly; how- 
ever, their new visual locations have not been learned, but directly per- 
ceived in accordance with unchanged laws. Their newness is artificial, 
but no visual groping is necessary. And, to see things upside-down, 
and then learn to feel them as where they are seen, is not to see them now 
right-side-up through Berkleian relativity—for that would require per- 
fect and permanent inversion of the body-image (which has not been 
found possible) and, for anyone but an infant, complete forgetting of 
how things used to ‘‘seem’’ (which might be possible). 

Stratton, however, concluded that: ‘“The inverted position of the 
retinal image is, therefore, not essential to ‘upright vision,’ for it is not 
essential to a harmony between touch and sight, which, in the final 
analysis, is the real meaning of upright vision."” To be able to think 
this, Stratton had to confuse—and he did—agreement between vision 


and touch within the visual field with agreement between a rotated 
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visual kinaesthetic (or eidetic!) body-image expressing itself in rotated 
visual imagery. Complete success in securing the former agreement led 
him illogically to predict (1897a) complete success with the latter one; 
but Ewert, in 1930, found this unattainable even in twice the time 
Stratton allowed. 

Stratton also, strangely, thought: “*. . . the tactual perceptions, as 
such, never changed their place. They simply got a new visual trans- 
lation."’ He later abandoned this position, and acknowledged that it 
was tactual localization (and that alone) that had to alter if there was 
ever to be “harmony.” But this was in a paper concerning another ex- 
periment (not ‘‘inversion’’) which has to be called obscure since so few 
moderns have seemed to know that he ever wrote it. In the introduc- 
tion to this paper (Stratton, 1899), he gives his soberly considered re- 
evaluation of his 1896-7 inversion experiments, saying: 

‘The more recent investigation concerning touch and sight seems 
to indicate that the place in which any part of the body is persistently 
seen influences the localization of the dermal and kindred sensations 
arising in that part. If one were to see his feet, for instance, in some 
direction different from their present visual position, he would in the 
end refer thither their kinaesthetic impressions also. This much, it seems 
to me, was implied in the results of my experiments on inverted vision, 


reported not long ago . . . the results showed how tactual localization 
is affected by disturbance of the normal visual directions merely, and in- 
dicated that sensations of touch and movement may come to be referred 


to an entirely new direction in sight .. ."" The 1899 experiment itself 
also led him to say that: “The impressions of sight and touch were 
apparently referred to the same general direction, but as though the 
touch-sensations had been attracted toward the visual, without attaining 
absolute coincidence.” 

The Mahomet of ‘‘touch,”’ then, finally came to the mountain of 
“sight,’’ even for George Stratton—and even in George Stratton’s 
opinion! 

THE MOBILITY OF THE BODY-IMAGE 

One cannot talk about space-perception at all, whether visual, 
auditory, haptic, or compound, without repeated allusion to ‘‘the self." 
In discussing Stratton’s work just now, I spoke of the ‘“‘body-image.”’ 
To all intents and purposes the “‘self’’ in space-perceptual situations is 
the body-image. This “‘self’’ is of course not to be confused with a 
“‘soul’’ or ‘“‘mind.'’ It occupies space, has orientation, and serves as a 
landmark. Relative to it, percepts are located and judgments and esti- 
mates are made: 
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One “‘knows’’ the shape of his body, its posture, the postures of 
the limbs, and their movements and exertions. This ‘“knowledge’’ is 
the body-image. It is largely a kinaesthetic pattern, although dermal 
and deep-pressure receptors do aid the “‘spindle’’ proprioceptors in estab- 
lishing it. I asserted earlier that the body-image needs only to be dis- 
covered, not learned, in ontogeny. This may seem debatable, but there 
is a very definite central “pathway” for the body-image, through the 
ventral thalamic nucleus to a cortical “center in the supramarginal 
gyrus of the parietal lobe.'* In any case, the body-image is a ‘‘given” 
when we are considering visual space-perception, for even a man blind 
from birth has one. 

When Stratton felt “himself’’ upside-down, and when he ‘‘filled 
out the entire form of his body’’ upon the foundation of the upside- 
down view of the parts he could see, he was speaking of his awareness 
of his body-image and of its characteristics. Ordinarily, our visual 
images of body-parts completely over-rule kinaesthesia,'* and we are 
more vividly and more accurately aware of where our hands are through 
our visual perception of them than through the fact that they are also 
kinaesthetic hands, and portions of the body-image. The visual image 
of the body and the kinaesthetic body-image are dissociable. But they 
come, in time, back into registry. The Wundtian school held that move- 
ment and its sensations was the basis of all other modes of space-per- 
ception, hence necessarily immutable. Stratton, as we have seen, at first 
compromised with this viewpoint. I have hammered, in this paper, at 
the thesis that it is visual space-perception that is the immutable. The 
relative accuracies of visual and kinaesthetic discriminations, if nothing 
else, would demand this. If taction and kinaesthesia could ‘‘teach’’ 
vision anything, we should not consistently “‘believe our eyes’’ and only 
our eyes. Seen sizes and felt sizes seldom agree well—but when we 
can have both kinds of knowledge of a thing, we trust only the visual. 

The central-nervous portions of the kinaesthetic and tactual sys- 
tems are not marked by any approach to the precision of isomorphism 
that I have sketched (in the preceding paper) for the visual system. 
There is diffusion, plasticity, and capacity for recovery from diaschisis. 
Correspondingly, there is a plasticity and alterability in kinaesthesis that 
is unthinkable for vision. The apparent rigidity and primacy of 
‘12The reader will not find ‘‘body-image’’ defined in unabridged, medical, or even 

psychological dictionaries. The term seems to have been needed only by one group— 
the clinical neurologists (see Brain, 1947, pp. 108-9). The concept grew out of the 
work of Pick (1908) and Head and Holmes (1911-2)—so, it is hardly a new one. 
13An ancient parlor trick is to stand a slanted yardstick in a tub of water, so that 
a pronounced bend of the stick is seen where it intersects the water surface. Most 


people, on running the hand down the stick from the air into the water, readily 
feel the bend in the stick. 


by 
f 
| 
~ 
&§ 
1 
196 
4 
4 


PROBLEM OF VISUAL DIRECTION—WALLS 


“touch” that fooled Berkeley is due to a coincidence—the coincidence 
of the visual, postural, gravitational, and bedy-image verticals for a man 
standing erect. The visual vertical is a natural one, for we can see 
things fall in perpendiculars to the ground. But the verticality of the 
body-image is also natural—we do not roll like an ameba: we walk 
erect. 

There is nothing intrinsically either ‘“‘up’’ or “down,” etc., rela- 
tive to any set of céordinates, about the squeezing of a single propriocep- 
tive neurotendinous spindle during the operation of the muscle. The 
pattern of stimulation of a pattern of such receptors informs of up and 
down; but the reference of each sensation can readily be changed, so 
that the information-pattern is altered. No one proprioceptor could 
have an external-spatial sign, let alone exchange a new one for an old. 
Only patterns can yield spatiality in kinaesthesia, and by their very 
nature these patterns are alterable. The same pattern of proprioceptors 
may even give either of two opposed patterns of information. Thus 
any microscopist has early to learn to pull the slide to the left to move 
the visual object to the right. The act becomes habitual, its execution 
depressed into the subconscious and perhaps, eventually, even mediated 
subcortically. There is lost even the awareness that a change in motor 
activity is necessitated upon starting to use the instrument, and again 
upon leaving it to do something else."* 

Now, the kinaesthetic body-image, though in the category of “‘tied 
images," is somewhat plastic. I have said, however, that Stratton could 
not displace his body-image, from his real body, so far as to turn it 
through 180°. We need, then, to understand what limitations there are 
upon the mobility of the body-image. The body-image, ‘‘naturally,”’ 
ordinarily fits the real body. But the fit is not really one which would 
please a Bond Street clerk. When vision is cut off, our confidence as to 
where our parts are is low. A blindfolded man is clumsy in dealing 
with himself, as well as with his surroundings. In everyday life it is 
vision that keeps the body-image whipped into shape. A perfect fit 
depends upon a steady influx of confirmatory non-kinaesthetic data. 
The involuntary body-sway of a blindfolded man, who thinks he is 
standing erect and motionless, describes in space a cone within which the 
real body can nutate without pulling the body-image out of plumb.'* 
The body-image, then, can come quite loose from the real body. As 
loose, indeed, as the Egyptian Ka; for, if one stands before a full-length 
14A quarter-century of this inverse motor activity in a visual situation has not, of 

course, enabled me to see as erect the lettering on the slide-label, if this happens 
to get into the field! 


15] am grateful to Professor Warner Brown for reminding me of the body-sway 
phenomenon. He takes no responsibility for my interpretation. 
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mirror and explores the face and body manually, the smooth reversal 
of all movements (in terms of the distances to parts of the mirror image) 
is most simply described by saying that the body-image is detached and 
transferred to the visual mirror-image of the body. If the visual material 
is deceptive and the proprioceptive stimulation very weak, the body- 
image may invert in space (though not with respect to the body): Air 
pilots have flown upside-down without knowing it, in rough weather 
that made kinaesthesia unreliable: for, their visual material was rotated 
along with their bodies. The body-image vertical is a resultant of the 
gravitational and any centrifugal forces—and so, of course, is the visual 
vertical (Noble, 1949). 

One may be made to feel unstable, and even made sea-sick, by 
sitting perfectly still and watching a motion picture of heaving seas. 
Most of us have been in ‘‘mystery houses’ in amusement parks, in which 
plumb-bobs hung on a slant and water ran uphill in a trough—the 
whole house being tilted although we accepted it as “square” and 
thought ourselves to be tilted. Wertheimer (1912) made a scientific 
experiment out of this phenomenon: the observer looked binocularly 
through a plump tube, at a tilted mirror. Wertheimer’s few subjects all 
saw the imaged room as tilted, but it soon “squared up” as they watched. 
The time required, Wertheimer thought, was that in which the observer 
was eliminating everything from his attention except the mirrored room. 
One could as well say that the subject was stifling his body-image—or 
that the latter was tilting with respect to the real body. Gibson and 
Mowrer repeated the experiment (1938), but for ther few subjects 
the room did not straighten up completely—they could not ignore the 
body-image (or tilt it?), and so the visual situation was not deceptive. 

Lately Asch and Witkin (1948a) have shown that both classes 
of observers exist. In a tilted-mirror experiment, six of their 49 subjects 
instantly accepted the tilted ““room”’ as straight. But the rest saw it as 
tilted, six because they felt themselves to be tilted, 37 because they sup- 
posed they were seeing the scene from some special vantage-point. A 
movable rod was placed in the disoriented scene, and the experimenter 
asked the subject to say when the rod was upright. The subject was 
told to make his reference to his own body—.e., to direct the orienta- 
tion of the rod into perfect parallelism with his own axis, so that the rod 
would be perpendicular to the floor on which the subject felt himself 
to be standing. Optically, the tilt of the scene was 30°. The 49 sub- 
jects “stopped” the rod at an average tilt of 21.5° from the true verti- 
cal. When the tube was removed, and the subjects had full knowledge 
of the mirror and its tilt, they set the rod even closer to parallelism with 
the “‘vertical’’ lines of the tilted image. This was as true for the six 
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who perceived the room-image as untilted, as for the rest. In short, 
the tilted visual material or ‘‘framework’’ readily induced a correspond- 
ing tilt of the body-image, of which every type of subject was quite 
unaware. Asch and Witkin went on (1948b) to use an actual tilted 
miniature room, outside of which (or inside) the subject stood, with 
or without a tube, or sat in a chair (which might itself be straight or 
tilted). The “‘visual upright’’ proved again to be ‘anchored to the 
visual field.’’ When the real body was itself tilted, there was particular 
reliance upon the visual material for the clue to ‘‘verticality.” 

Asch and Witkin, unfortunately, drew no comparisons with 
Stratton’s work (which they did not even mention). But why could 
not Stratton rotate his body-image 180°, when Asch and Witkin’'s 
subjects apparently rotated theirs, by 20-30°? There is some qualitative 
difference between tilting a line, and reversing it end-for-end. 

If Stratton’s ability to secure vivid mental “representation” of 
up-side-down objects apart from, and supplementing, the actual upside- 
down material in the visual field,'* though incomplete and subject to 
“‘lapses,’’ did depend upon an inversion of his body-image, let us exam- 
ine the ways in which this might have taken place. We should then 
find, in his reported visual introspection, hints as to the way it took 
place—if it did. We should be able to note stages in the process—for, 
whatever it was that did change in Stratton, the change was gradual 
and took days, not seconds or at most minutes as with Wertheimer’s, 
and Asch and Witkins’ subjects. 

For analogy, let me suppose that I am standing at a small table 
(the subjective visual field} on which a number of checkers (visual 
objects, present or ideated) are strewn in a random manner. I ‘‘take 
in’ their arrangement. If, now, I am to come to be able to see the 
checkers in a 180°-inverse of this arrangement, there are three things 
that I can do: 

1. Lift the table a bit, rotate it 180°, and set it down again. 

2. Push each checker across the table, either “upward” or “‘down- 
ward” as need be for each, until the arrangement of all is the 
inverse of what it had been. 

3. Walk around the table and look at it from the opposite side. 

The first case would accomplish an inversion (or a re-erection) 
through a rotation of the oculocentric field. This could not have hap- 
pened to Stratton, for he describes no “‘intermediate’’ appearances of 


16Which is the kind of ‘harmony’ to which he should have confined his “‘everything 
was right side up''—the ‘everything’ being everything visual (including both the 
tied images and the eidetic ones), and the “right side up’ actually meaning only 
same-side-up. 
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objects as lying on their sides, etc. The second case violates the known 
permanence of relative oculocentric directions, and could be peremptorily 
dismissed as a topological impossibility even if we did not know that 
Stratton observed no such reciprocal infiltrations. The third case would 
compare with a successful inversion of the body-image. But. to keep 
che changing visual situation from being identical with “‘1,’’ I should 
have to shut it out while I walked around the table. Stratton experienced 
no period of blindness, ‘‘psychic’’ or what-have-you, after which things 
seemed oriented otherwise than before. 

The body-image “‘rotation,”’ then, could only have been accom- 
plished by the abolition of the old body-image and the creation of a 
new one, inverse to the old. There are, indeed, some suggestions in 
Stratton’s writing that this may have occurred, with no period in which 
there was no body-image but instead a period in which there were two, 
or a mosaic of two. 


Parts of the body-image can be abolished and are, in pathological 
states: the legs in tabes dorsalis, as also sometimes in alcoholic poly- 
neuritis, diffuse sclerosis, Friedreich's ataxia, etc.; or the hand(s) in 
multiple sclerosis (‘“‘Oppenheim’s useless hand’’). A lesion of the parie- 
tal cortex may so completely abolish awareness of the whole contra- 


lateral halt of the body that when the patient is shown his arm, he 
denies that it is his ( Brain, loc. cit.). Most of us have had the experience 
of “‘losing’’ temporarily, from the body-image, an arm which has been 
awry in sleep so as to compress the brachial nerves at the shoulder. Just 
upon waking, I have occasionally found my entire body-image gone, 
and not known whether I were lying on my right side or my left— 
until I opened my eyes, or moved. 

But it has never been shown that a healthy person can abolish his 
entire body-image, even piecemeal, either ‘‘voluntarily’’ or with any sort 
of help from the whole stimulus-situation, and keep it abolished long 
enough to form a new and different one. Certainly, researches are needed 
upon the matter. But unless and until such a thing is found possible. 
I prefer to consider that Stratton’s quasi-success in gaining the effect 
of a substituted body-image was due to an unusual capacity for visual 
“imagination.” I am led to this by the fact that for none of three men 
who have repeated Stratton’s experiment—Ewert and his co-workers— 
was there the slightest feeling that “everything became right-side-up 
again’’ while the retinal image was kept optically re-erected. 

WAS STRATTON AN “‘EIDETIKER?” 

Stratton’s performance was different from that of anyone who has 

repeated his experiment since. As Ewert (1936) says, ‘‘Stratton’s 
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claims of marked progress in adaptation to the experience of inversion 
have never been verified.’ But this is not to say that Stratton had no 
right to make those claims. It might be that not just anybody could 
hope to verify them, but only a subject who was himself unusual in 
some way—the same way as Stratton. What did justify Stratton in 
his claims was the fact that he did get very close to an acceptance of the 
upside-down visual-field-contents as ‘‘normal.’’ Not as turned-right- 
side-up-again, but as normal notwithstanding. 

Ewert (1936) considers that ‘‘Stratton’s feeling of normalcy in 
the visual field was merely an illusion resulting from a lapse of atten- 
tion to the experience of inversion.’’ But something very much more 
than this must have been involved. No-one could come to think of 
upside-down things that he was seeing, as being in a ‘‘normal’’ state, 
unless he was simultaneously and continuously thinking of all things- 
out-of-sight as having that same orientation. If the visual field were a 
jarring note, discordant in a wider field of visual “‘imagination,”’ it 
could not possibly seem normal. 

The essential peculiarity of Stratton’s experience, then, which other 
experimenters have not been able to capture, was his eventual inversion 
of his “‘representations,"’ his mental images of parts of his environment 
that lay outside of his visual field of the moment. No-one else has 
““seen’’ the things (say) behind his head as upside-down; so, no-one 
else has been able to think of the contents of the narrow instrumental 
field as being anything but ‘‘wrong.”’ 

The simplest explanation of the inversion of Stratton’s representa- 
tions would be that his body-image became inverted. This, as we have 
noted above, seems to be denied to us. The only other possible explana- 
tion is that Stratton, unlike any of the repeaters (thus far) of his 
experiment was to an extent—a sufficient extent—an “‘eidetiker’’: an 
individual capable of what is called etdetic imagery. 

Essentially, an eidetic image is a memory-image which is lively 
enough and accurate enough to simulate immediate perceptual data so 
that it is “‘projectible’’ (Allport, 1928). The eideticized object is as 
“‘real’’ as if it were “‘really there.”’ If it is a shelf of books, the books 
can be counted. If it is a page of figures, the numbers can be manipulated 
and reorganized in mental arithmetic. A capacity for eidetic imagery 
is widespread among children (whose ‘‘imaginary playmates’’ are some- 
times as real to them as their parents). It is usually lost, so that few 
adults retain it in any degree; but, it can be developed in some degree 
by almost anyone who ‘‘puts his mind to it’’ (Egon Brunswik, per- 
sonal communication). 
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Now one characteristic of eidetic images, not shared by ordinary 
memory-images (nor by any sort of after-image) is that they may be 
manipulated—turned upside-down, reversed right-for-left, and so on 
(Allport, 1924). If Stratton was able to eideticize his unseen environ- 
ment, it would as readily have been seen inverted as erect, and his claim 
of harmony between his visual field and his ‘‘representations’’ is account- 
ed for. But, we can credit Stratton’s “‘repeaters’’ with just as much of 
a sincere effort to obtain such harmony. Why, then, have they all 
failed? 

If a capacity for vivid visual imagery and ready inversion of such 
imagery is relatively uncommon among adults, then the Stratton of the 
experiment may be seen to have been an exceptional (but not unbeliev- 
able) 31-year-old individual. Others, failing to reach his kind of 
adjustment to inversion, would not be justified in implying that Stratton 
was either honestly self-deceived or else was drawing the long bow. 
An indication of just how uncommon people like Stratton may be is, I 
believe, furnished by an interesting investigation by Davis (1933): 

Davis had 43 adult subjects learn a high relief finger maze while 
blindfolded. The criterion of complete learning was four successive runs 
without error. Each subject then wrote an introspective report explain- 
ing how he thought he had learned the maze. The methods employed 
fell into five categories, and only the nine subjects comprising one of 
these groups learned on a purely ‘‘visual’’ basis—t.e., by building up 
“in the mind's eye’ a visual picture of the maze pattern as they learned 
it. Davis now turned the whole maze (which was designed for the 
purpose) end-for-end so that the start became the finish and vice versa. 
All subjects were told that this had been done. Still blindfolded, they 
were now required to re-learn the inverted maze. 

Those who had learned the original maze on tactual and kin- 
aesthetic and other bases now needed anywhere up to 237 runs to re- 
learn—in some cases, more trials than had been needed for the original 
learning. But the nine purely-visual learners had no trouble at all 
with the rotated maze. Three of them traced it without error on the 
first attempt. None of the other six made more than two errors on 
the first attempt (through going too fast owing to over-confidence! ). 
and none needed more than five trials to satisfy the criterion of perfect 
learning. These nine (out of 43) ‘‘visualizers’’ all reported that they 
found the 180°-rotated maze easy because to them it was not a new 
maze. They simply rotated the vivid visual image of the original maze 
that they had built up in their minds, and were ready to trace the maze 
at once. 
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Davis did not call these nine subjects ‘‘eidetikers’’—indeed, eidetic 
imagery is not mentioned in his paper. It does not matter whether they 
were proper eidetikers or not. Nor does it matter whether Stratton can 
be set down as a true eidetiker or not. Certainly, however, Stratton's 
performance depended upon the very same kind of ability that Davis’ 
nine visual learners manifested—an ability to picture unseen things one- 
way-up as readily as another-way-up. And, if only something like 
nine adults out of 43 are capable of such a thing. then it is no wonder 
that no-one has yet come along to repeat Stratton’s work and report 
the same degree of adjustment to the inversion of the visual field. 
EWERT et al 

Ewert, his fellow-student, Munn, and Walter Hunter (their chief) 
performed the most elaborate of the modern repetitions of Stratton’s 


experiment. Ewert’s (1930) paper is lengthy like Stratton’s, but not 


garrulous with introspection: Ewert was a strict behaviorist, and while 
Stratton’s approach was no less scientific, Ewert’s was what we call 
“coldly scientific."” Seldom did the behavioristic mask slip—in the 
account, all is stimulus and overt motor response, and Ewert’s reader is 
not told much of what the three subjects were experiencing. The pur- 
pose of the investigation was “‘to determine experimentally the effect of 
inverted retinal stimulation upon spatially coordinated behavior where 
retinal inversion is present in all visual stimulation over an extended 
period of time . . . Retinal inversion will remove the object seen to a 
new point thus destroying the normal coordination between vision, 
audition, and touch.” 

The apparatus was binocular whereas Stratton’s had been monocu- 
lar. The telescopes each gave a 31° field,'* and the binocular field was 
34.5°. There was a little magnification, whereas Stratton had seen 
his objects with “‘natural size."’ Each subject in turn wore it without 
its lenses for a number of days (19, 10, 14) during which ‘‘before”’ 
tests were made daily, then for 14 days with the lenses, then for two 
days on each of which the lenses were removed from their tubes during 
testing, and finally for two days without the lenses. There was thus 
a preliminary, an experimental, and a back-to-normal period. These 
were spoken of as ‘‘before disorientation,”’ ‘‘disorientation,’’ and ‘‘after 
disorientation” or “‘back to normal.’ It may as well be said here at 
the outset that the reason why Ewert chose to say ‘during disorienta- 
tion” instead of “during the period in which the lenses were being worn” 


17Both Ewert and Brown (1928), were very skeptical of Stratton’s claim of a 45° 
field. Neither could secure the design and construction of such a telescope, even by 
enlisting the research departments of the largest optical manufacturers, and the 
services of superlative instrument shops. 
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was that there was continuous visual disorientation during that entire 
14-day period, for every subject. None of them came to see objects as 
right-side-up, or even to think that he was seeing them thus, through 
ideating himself as inverted-also. One of Ewert’s final conclusions was 
that: “The illusory visual disorientation effect did not change notice- 
ably during a 14-day period of continuous inversion.”’ And this con- 
clusion covered the subject's commonplace-living experiences as well as 
the special ‘‘orientation test’’ included in the battery. 

Ewert wore the lenses for 176 hours over the 14 days, Hunter 
for 196 hours, Munn for 193! 4 hours. The minimum, here, was 
more than double Stratton’s eight-day total. Daily, each subject sub- 
mitted to a total of 21 different quantitative, objectivized tests and sub- 
tests, mostly of kinds of localization, motor adaptations, etc. Only 
certain of these are of immediate importance here. 

Like Stratton, Ewert was able to be confusing, and has to be read 
very carefully. For example, in reviewing Stratton’s work he says that 
Stratton “concluded from his experiments that touch would ultimately 
swing over entirely to vision if inversion persisted for a long enough 
period of time,"’ and quotes Stratton (1899, p. 498) as saying “.. . 
in the end we should feel a thing to be wherever we constantly saw 
it." But, says Ewert: ‘According to our results, this is the direct oppo- 
site of what actually takes place . . . the organism again learns to local- 
ize the touch stimulus visually as well as tactually."’ It turns out that 
Ewert is referring to one test in which the subject made no localizing 
movements himself: he watched his hand being touched by the experi- 
menter, at this or that place in a cross-ruled patch of skin, and learned 
to designate the square in which he felt the touch, although at first he 
would indicate instead the square in which he saw the touching occur. 
The simple difference, here, was that Stratton strove to feel where he 
saw, whereas Ewert’s subjects were trying not to be deceived by the 
displaced visual position of tactual stimuli.'* 

The tests relative to audition were exhaustive and carefully 
planned, while Stratton had made observations only upon whatever 
auditory situations happened to turn up. The conclusion was that 
sound-localization does not ‘swing into line’’ with visual localization. 
With closed eyes, the subject always localized a sound-source accurately, 
but when the source was in the visual field he readily learned to hear 
it where it was, not where he saw it. This was of course not too valu- 
able; for, as Ewert himself points out, the subject could always ‘‘figure 


'8Note that neither Stratton nox Ewert ever “‘came to see things where he felt them” 


(Renshaw ) . 
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out’’ where the sound-source must really be, from his knowledge of the 
visual inversion-and-reversion. 

In one test, an object was presented on a screen marked into 
squares, and in this or that square at random. The subject had to raise 
his arm and point to the object without making any corrective move- 
ments once his hand had entered his visual field. The “interference’’ of 
the re-erected retinal imagery with this “manual localizing behavior” 
was not entirely overcome for 12 days. When the foot was used instead 
of the hand, the performance was not errorless until the 14th day. 

Card-sorting proficiency was of course included. This was com- 
plicated by the fact that normally, when we turn the head to look at 
a place, the eyes turn in the same direction the head is moving. ‘‘During 
disorientation,’ Ewert’s subjects had to inhibit this eye-movement and 
learn to reverse it. Card-sorting (into corresponding pigeonholes) , after 
the 14 days, was almost up to the proficiency of the preliminary (lense- 
less) period. There was a strong tendency to misplace cards in between 
the “‘new visual compartment” and the ‘‘old kinaesthetic compartment.” 
Quite unlike Stratton's experience, Ewert’s subjects experienced no tem- 
porary motor difficulties in the back-to-normal period. Indeed, as re- 
gards card-sorting, the average score of the three subjects in the first test 
following ‘‘disorientation’’ was the best they ever made! 

Another significant test was one in which the subject placed his 
hands on the table with the fingers spread. The fingers were assigned 
numbers, 1-10, from left to right (as they appeared, inverted, in the 
visual field). When the experimenter called a number the subject was 
to raise the correspondingly-numbered finger. There was learning in this 
performance—but not much: the average error for all 14 days for all 
three subjects was 33 per cent. The greatest interference was with the 
four most dexterous, most “‘practised"’ digits—the two thumbs and the 
two index fingers. Thus “. . . spatial behavior which is most automatic 
also resists inhibition most.’ But when the finger-test was made out- 
side of the visual field, performance was 97 per cent correct. There was 
no transference of kinaesthetic behavior from inside the visual field to 
outside. Quite contrary to what Stratton’'s prediction called for, the 
number of daily errors outside of the field did not increase, but decreased. 
On the first day “‘after disorientation,’ responses were 99 per cent cor- 
rect (‘‘in close agreement with our other experiments’: Ewert, 1930, 
p. 329). 

During disorientation, when the head was moved, the compensa- 
tory (labyrinthine) eye-movements, instead of acting to prevent objects 
from appearing to move, made them “‘move’’ with the head movement. 
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This swimming apparent movement of the visual field could never be 
overcome (for, the employment of the innervation-record is native and 
not inhibitable). It caused vertigo and other unpleasant phenomena 
lasting for days. Ewert thought that these only disappeared because the 
subject had developed ‘“‘new compensatory eye movements,’ but did 
not try to prove their occurrence. Actually, the compensatory movement 
seems to have been one of the head: post-experimentally, there was a 
temporary tendency to turn the head away from a stimulus when vol- 
untary fixation was attempted. New head-movement habits had been 
acquired because the labyrinthine eye-movements could not be kept in- 
hibited, let alone reversed.'* Movements of all sorts, whether of the 
subject or of objects, never ceased to be extremely bothersome, and one 
final conclusion was that: ‘Directions in movement during disorienta- 
tion are responded to as though reversed. This behavior cannot be in- 
hibited."" Seen directions of movement were reversed with respect to 
the direction known from locomotor kinaesthesis, and: ‘“This illusion 
is so strong that it cannot be inhibited."’ This contrasts strikingly with 
Stratton's ability to consider his rocking-chair situation natural and 
devoid of illusion. Ewert et al were, to put it colloquially, just not 
able to kid themselves as Stratton had been. A part, however, of their 
experienced exaggeration of all movements, which would have interfered 
at least somewhat with their ‘‘adaptation’’ to movement per se, was 
surely due to the fact that their optics gave magnification (which Ewert 
did not take into account in any of his thinking). 

For us here. of course, the most important part of Ewert’s work 
is that dealing with the question of whether, with the visual material 
kept inverted, there can ever come to be such “harmony” between vision 
and the haptic senses that the seen world is accepted as right-side-up. 
Ewert mis-states Stratton’s (1897b) explanation of his findings as that 
“there is a reconstruction or an alteration of tactual and auditory be- 
havior so as to conform to the new visual habits of localization."’ This, 
as we know, was not Stratton’s opinion until 1899. No matter: Ewert 
is correct in saying that (eventually): ‘Stratton was led to believe that 
vision was predominant among the receptors to the extent that, if it 
were inverted over an extended period of time, behavior initiated by the 
other receptors would gradually swing into line with that from the new 
visual field.” 

To determine whether the subject was learning in any sense, to 


19They cannot be inhibited in the dark; and in the light, visually “‘fixable’’ material 

only sometimes ‘‘anchors'’ the eye when vestibular stimulation demands that it move 
(see Clark and MacCorquodale. 1949). In Ewert’s situation, the consequences of 
head movement prevented the fixation of anything. 
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any extent, to see as if everything were right-side-up, Ewert devised an 
elaborate “orientation test.’ But: illusory disorientation effect 
which the lenses produced remained the same throughout the experiment. 
Down and up” and right and left judgments were consistently ex- 
changed. Responses were 100% consistent inversions’ to the very end 
of the 14-day experiment. 

There was no training, re-education, or “re-structuring” of vision. 
But there was training and re-education of each of a number of activi- 
ties. In all 21 tests, wherever there was any improvement of perform- 
ance from day to day, a curve was plotted. It is highly significant that 
without exception all of these were typical motor-learning curves.*"* 


CONCLUSIONS 
At this point in this paper, though there is another brief section 
to follow, some main conclusions can be drawn: 

1. Egocentric visual directions are natively given (as shown by 
Schlodtmann’s results) . 
The anatomical basis for the nativeness of direction is so com- 
pletely known that there can be no doubt of its existence (see 
the preceding paper of this series). 
None of the work published to date by Riesen constitutes evi- 
dence that there is any “‘learning to see’’ (right-side-up, or 
otherwise) in a normal infant primate visual system. 
Visual orientation is the standard, and there will be disorien- 
tation in total perceptual space if non-visual orientation does 
not agree with visual. 
The mechanisms of egocentric visual directionalization (see the 
preceding paper of this series) are not altered one jot or tittle 
by the placement on the retina of object-images having any 
sort of unusual orientation with respect to the retina itself. 
No “re-structuring” if the visual field, or of visual modes of 
perception, is possible, that will alter the visual egocentric direc- 
tionalizations of objects whose retinal images have once been 
displaced, re-located, or in any way re-oriented as regards their 
neurophysiological representations in the anatomical visual 
system by optical devices placed before the eyes. 
If, following such displacements, harmony between visual and 
tactual-kinaesthetic directionalizations ts regained, this is neces- 


29In the original, these words are “‘near’ and “‘far’’: the material was on a table at 
which the subject sat looking down at it, so that “‘near’’ was his verbal report for 
down in the instrumental visual field and ‘‘far’’ was his report for up. 

20aE wert reiterates this conclusion in a later (1937) paper in which he reports no 
new experiments, but discusses his 1930 work in rather less “‘behavioristic’’ phras- 
eology than formerly. 
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sarily through alterations of tactual-kinaesthetic directionaliza- 
tions. 

8. If the regaining of such harmony is obtained through training 
or re-educatory procedures, then there has been no training or 
re-education of any aspect of vision and its processes, but only 
a modification of motor activities and a re-training of tactual- 
kinaesthetic spatial references. 

9. Complete re-training of this character, extending beyond the 
immediate visual field, has not been found to be possible for 
any person when the displacement of the retinal image, for 
either one eye or both, has consisted of a 180° rotation by an 
extrinsic optical device. 

10. The normal inversion of the retinal image is essential for the 
immediate visual perception of objectively erect objects as erect 
objects: and has even been necessary, for three persons out of 
a total of four (1.e., Ewert et al vs Stratton), if ideated visual 
images outside of the visual field are to have an orientation in 
agreement with that of tied images within the visual field. 

To these conclusions, | am tempted to add that practitioners who 

find from the above that they are trainers only of taction and kinaesthesis 
do not belong in optometry, which is essentially a visual science. They 
may find some place in orthoptic work if they understand and accept 
their limitations; but their greatest usefulness would be in the schools 
for the blind. 


PROGNOSIS 

While no-one, or at most only the rara avis with powerful eidetic 
imagery, could ever think of his visual world as right-side-up when 
seen through optical re-erecting devices, we have seen that Stratton 
was confident that in time, he would have become entirely comfortable 
in an upside-down world. Ewert et al, while they never expected to 
see things as right-side-up or even to accept upside-down things as nor- 
mal-and-natural, did become “‘adjusted,"” in a motor way, to most of 
the aspects of their situation. 

It is reasonable, therefore, to raise the question whether Stratton’s 
expectation of eventual “harmony” could ever be realized, for anyone, 
whether someone “‘just like Stratton’’ or someone with any prescribed 
set of traits whatever. We may also, of course, imagine the person to be 
provided with a perfectly comfortable optical device—one affording 
a complete visual field for each eye, with automatic focusing and con- 
vergence features, requiring no mask, and practically weightless. A 
device, in short, no more of a nuisance to wear than an ordinary pair 
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of spectacles. Just so it made the retinal image of an erect object erect! 

Even under such hypothetical ideal circumstances, could anyone, 
ever, become perfectly “‘adjusted’’ to the new visual situation? This 
third question can be asked irrespective of what the answer to our second 
question is—which I have concluded to be no whereas the ultra-modern 
empiricist (largely through complete misunderstanding of Stratton and 
particularly of Ewert) says it is yes. 

One of the many tests repeated daily on Ewert’s subjects was a 
“depth discrimination test,’’ in which the apparatus was on the principle 
of the Howard-Dolman box and the task was to judge which of two 
vertical threads was the nearer and which the farther. None of the sub- 
jects made a single error on this test during the ‘‘before disorientation” 
period or during the “back to normal” period. But when the lenses 
were in the tubes the subjects were completely helpless for the whole 
14-day “disorientation” period. They saw the far thread as near, the 
near one as far, and made judgments in the ratio of 112 wrong ones 
to 25 right ones. The same “reversal of depth,”’ of course, was ex- 
perienced in all of their seeing, all day long. This was one of the “kinds 
of behavior’ which, Ewert concluded, could not be overcome or in- 
hibited. 

Stratton did not experience this reversal of depth. On the con- 
trary, it might have been expected that he would not only perceive nor- 
mal depth-relationships, but might even enjoy enhanced depth-discrim- 
inatory ability. For, depth-distances are seen with some “‘exaggeration”’ 
in an inverted scene. This phenomenon can even be experienced in 
viewing an inverted picture, or in a stereoscope in which the stereogram- 
card has been put in upside-down. The basis of it was well-known long 
ago (see Washburn, 1894). 

Ewert was working at a time when psychologists firmly believed 
that both accommodation and convergence are valuable “‘kinaesthetic’’ 
cues of distance (and Ewert thought of even retinal disparity as a kin- 
aesthetic cue!). The telescopes in his apparatus required the observer 
to accommodate more for a farther object and Jess for a nearer one. 
Ewert attributed the whole of the experienced depth-reversal to this 
reversed accommodation together with the subjective effect of inversion 
per se (as treated by Washburn). 

Now Brown (1928) had studied the worsening of binocular 
depth-discrimination as the two retinal images were progressively rotat- 
ed. Lenses would not have made this possible—so, Brown used tandem 
Dove prisms before each eye. He found that depth-relationships were 
completely reversed when the images were turned 180°, and found little 
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to suggest that anyone could ever ‘‘overcome’’ this and perceive the depth 
relations as normal. Brown interpreted the situation in the light of 
the “‘law of orientation,” in stereoscopy, of Bott (1925), under whose 
direction Brown had worked. 

Most curiously, Ewert (1930) cited Bott's and Brown's papers 
and the indications are that he had actually read them. But he never 
realized that stereoscopic vision became pseudoscopic, in Brown's work, 
with 180° rotation of the prisms. Consequently, he never realized that 
his own viewing apparatus was a pseudoscope. To rotate each half of 
a stereogram, separately, 180° and leave it before the same eye is a very 
different thing from the 180° rotation of the whole card bearing a 
stereo-pair of pictures: retinal disparities are now reversed, causing far 
objects to appear near and vice versa, whereas perspective tapering re- 
mains unchanged and calls for the far objects to appear far and the near 
ones near. If the reader will sketch side by side the left- and right-eyed 
views of a brick, then tear the paper in two and invert the two halves 
independently, he will see what Ewert’'s subjects were unknowingly up 
against.*! 

For each retinal image taken by itself, the basis of both the pseudo- 
scopic depth and the normal stereoptic depth cued by geometrical per- 
spective, overlap, shadow, etc., is wholly in the relationship of the parts 
of the image to each other. To “‘overcome’’ the pseudoscopic factor by 
itself and bring retinal disparity into “harmony” with perspective, one 
would have to be able to see perceptual object-points in the topological 
order A-B-D-C-E-F when the stimulus-order was a-b-c-d-e-f. One 
would have to accomplish this in parts of the oculocentric field while 
not doing it in other parts—but no part of an oculocentric field can be 
lifted out and set in again on the opposite side of another part. Har- 
monious depth-perception in the face of perpetual pseudoscopy is a mani- 
fest impossibility. Oculocentric localization cannot be re-arranged in 
anything but, at most, the rubber-sheet fashion that apparently imple- 
ments anomalous correspondence in some cases. 

Stratton would have comprehended at once the real reason for the 
depth-reversal in Ewert’s experiment, if he had been one of the sub- 
jects. No-one understood Bott's “‘law of orientation’ better than did 
2! The reversal of depth-relationships was also experienced by a monkey which Foley 

(1940) caused to wear binocular inverting telescopes for a week. Distant objects 
“approach” if one walks backwards while looking through a pseudoscope, and the 
monkey was much more willing to walk backwards than forwards. Whether she 
learned to feel that she was walking forwards is unknown and unknowable. Foley's 
monkey is the only subject of inversion experimentation who ever really learned to 


see objects right-side-up while wearing inverting devices: she formed the habit of 
looking backwards between her hind legs! 
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Stratton, 25 years before Bott. Stratton, indeed, invented a type of 
pseudoscope which is particularly clever because it is so cheap to make, 
and used it in an ingenious way to measure stereo acuity. 

But, simply because in his own “‘inversion’’ experiments his vision 
was monocular, it never occurred to Stratton that his confident predic- 
tion of eventual perfect ‘“‘harmony’’ could never come true for any nor- 
mal, binocular individual.?* And in all the years of wrangling since, 
no-one seems to have noticed why. 
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Eugene Freeman? 
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Chicago, Illinois 


In 1921, Ludwig Wittgenstein wrote a book called Tractatus 
Logico-Philosophicus. It is a masterpiece of clarity and originality, and 
it has since become virtually the bible of logical positivism (a philo- 
sophical position which has much in common with operationism). In 
his preface, Wittgenstein exhibits some concern over the possibility that 
he might not have many readers who would understand and enjoy his 
book; and while his fears were groundless, the justification he offers for 
his book expresses how I feel about this paper. ““This book,’’ writes 
Wittgenstein, ‘will perhaps only be understood by those who have 
themselves already thought the thoughts which are expressed in it—or 
similar thoughts . . . Its object would be attained if there were one 
person who read it with understanding and to whom it afforded 
pleasure.”’ 

The present paper, which makes no pretenses of originality, deals 
with one of the boundless problems of philosophy which fascinates 
everyone who makes a sustained study of visual perception. This is 
particularly the case with those who are amateurs in philosophy, and 
who are typically attracted to the problem like flies to a piece of fly- 
paper, with very much the same results. Since I pride myself on being 
a good sportsman, who would never fish for trout with a worm on a 
fly-rod, or shoot a sitting duck, I want to warn those of you who are 
laymen in philosophy that the paper which I am offering to you is 
really fly-paper, and if you once get stuck in the problem you may find 
it very difficult to get un-stuck. Stated non-technically, the problem 
is this: Can we really trust our eyes to give us a straight-forward, 
factual report about the world around us—a report which is undistorted, 
and complete—a report on the basis of which we make the proper re- 
sponses when we use the report as our guide for action? In a word, are 
things really what they are seen to be? And since they are not (this 
much we know by the time we begin to ask our first questions, which 
arise out of the jarring shock of betrayal that we feel when our faith 
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in the infallibility of visual testimony is shattered by a convincing optical 
illusion, such as Cantonnet’'s ‘‘hole in the hand” experiment) then to 
what extent or under what circumstances can we rely on visual testi- 
mony? When a philosopher wishes to assert that something is true, he 
can emphasize his claim that he is speaking the truth by pounding on 
the table and shouting that what he is saying is really true, or instead 
of using the word ‘“‘true,”’ he can use the technical term ‘“‘veridical”’ 
which not only means that “what I am asserting is true,"” but makes 
the assertion with such finality as to silence all discussion. Actually, the 
use of the term “‘veridical,’’ which is derived from the Latin words 
meaning “true” and ‘‘to speak’ does not guarantee the truth of what 
the speaker is asserting, but it does make clear the fact that the speaker 
is asserting not only that he is speaking the truth but in addition that, 
in the opinion of the speaker, no reasonable person could dispute the 
truth of his claim. 


We can now simplify the statement of our problem with the aid 
of this very useful term. We have discovered that not all visual per- 
ceptions are veridical. In that case, how do we distinguish between 
veridical and non-veridical perceptions? Are veridical perceptions objec- 
tive reports about an external real world, as-it-is, independently of the 


knower? If not, what is the reliability of visual testimony’? And by 
the way, if we don't see things as they really are, what is the nature 
or substance or being or essence of whatever we do see? Are we just 
seeing our own ideas or figments of our own distorted imaginations, or 
are we seeing real external things through distorters, which scramble 
the real things which we see like a voice scrambler used to insure privacy 
over a radio telephone? If we grant that certain visual perceptions can 
be non-veridical, then how can we ever know when they can be trusted? 

One criterion seems to be afforded through the use of our sense of 
touch, to see if we get the ‘‘same,”’ or at least a “‘corresponding’’ report. 
But our tactual sense can deceive us, as illustrated by Aristotle's experi- 
ment (twist your middle finger over the forefinger of the same hand, 
and, without looking. rub a fine point, such as a pencil tip, between the 
two fingers where they are in contact with each other. Two points 
will be felt.) Another classic demonstration of the fallibility of the 
tactual sense can be made as follows: Immerse both hands in separate 
pails of water, one in which the water is very warm, the other very cold. 
After a minute, plunge both hands simultaneously into a third bucket 
filled with lukewarm water. One hand will feel the water to be scald- 
ingly hot, the other hand will feel the water in the very same bucket 
to be ice cold, and your eyes will tell you that it is impossible for the 
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water in the third bucket to be both hot and cold at identically the 
same instant. 

Of course, there are many situations where a conflict between the 
reports of the visual and tactual senses is resolved by apparently con- 
ceding the final authority to the tactual sense, as in the case of the oar 
immersed in the water, which is seen to be bent or broken, but is fel! 
to be straight. Similarly, in the case of physiological diplopia of a near 
object such as the subject's own finger, the question as to which of the 
two fingers that he sees is the veridical one is resolved conclusively by 
attempting to grasp them both in turn with his other hand. The 
veridical one is solid and very much present—the non-veridical one is 
just not there at all; the space which our eyes tell us is occupied by the 
non-veridical finger is empty. But we do see it filled! Why? How? 
What does it mean? 

In asking these questions, we are making our first pass at the 
molasses on the fly-paper; and as it begins to dawn upon us that we 
must now abandon the secure and reassuring philosophy of common 
sense which we have adhered to tenaciously but uncritically all of our 
lives, we can either close our eyes to the tempting feast and escape, or 
take our first nibble of the tanglefoot spread before us, and we are 
trapped. 

Non-veridical visual perceptions have no external objective physical 
existence in outer space. But they do have exactly the same existence in 
visual experience that veridical visual perceptions have. Here is the cru- 
cial point. As long as we stay within the confines of visual experience 
it is absolutely impossible for the knower to distinguish between the 
genuineness of veridical and non-veridical visual perceptions in terms of 
whether or not either one does or does not have objective significance. 
The non-veridical perception is thus like a counterfeit twenty-dollar bill 
which has been so perfectly manufactured that neither the counterfeiter 
himself nor the best experts in the Treasury Department could find any 
evidence whatsoever in the twenty-dollar bill itself by which it could be 
distinguished from a genuine twenty-dollar bill. If a counterfeiter could 
ever create such a masterpiece, and I hope none of them ever do, the only 
way that his products could be distinguished from genuine currency 
would be through a discovery of the history of the counterfeit money, 
provided that we caught the counterfeiter in the act and could identify 
his finished product as the last stage in the historical route from raw 
material to twenty-dollar bill in his own illegal manufacturing plant. 
Or again, the non-veridical visual perception is like an enemy soldier 
who has infiltrated behind our lines in time of war, and who could play 
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his role so well, and whose uniform and papers have been so perfectly 
counterfeited that again he could never be discovered except through a 
discovery of his history: unless, of course, he disclosed himself by attack- 
ing our own troops. 

Like the counterfeit money, and the enemy spy in our own uni- 
form, the non-veridical perception can be discovered and exposed if we 
know its history. And since most of the non-veridical perceptions with 
which we are acquainted are brought into being experimentally, we 
know their histories at the very time at which we are creating them, and 
so, of course, we are not unduly disturbed about their existence as a 
threat to our security. Obviously, the conditions under which they are 
created are normally unusual and artificial enough in their character to 
put us on our guard against being tricked. 


Furthermore, we have a great advantage in our ability to make 
an independent test concerning the veridical character of a visual percep- 
tion in a way that we cannot do with a counterfeit bill, or a perfectly 
disguised enemy soldier. All we have to do is to put our hands instead 
of our eyes on that portion of space which our visual sense reports as 
being occupied by a tangible (i. e., touchable) object, and our tactual 
sense will then tell us whether the space is filled or empty. If it is filled. 


then the agreement in the joint testimony of the visual and tactual senses 
assures us that the visual perception was a veridical one. If the space 
is reported to be filled by the visual sense, and is reported to be empty 
by the tactual sense, then the conflict of testimony between our visual 
and tactual senses warns us instantly that one of the reports is counter- 
feit, and forces us to take into consideration the history of the percep- 
tions, which we either know, or we can reduplicate. We then accept the 
report whose history is consistent with the rest of our experience, and 
reject the report which conflicts with the rest of our experience. This 
is why we accept the report of the tactual sense when we are testing 
the genuineness of a visual perception, and why we accept the report 
of our visual sense when we are testing the genuineness of a tactual 
perception. The expert witness in each case is the one which squares 
up with the rest of our experience. 

It is at this point that we begin to discover how sticky the fly-paper 
is. An unspoken question is now forcing itself upon us in a most dis- 
turbing fashion. If at one time the visual sense can produce a perfect 
counterfeit in the form of a non-veridical visual perception, and if the 
tactual sense, at a different time. can produce a perfect counterfeit in the 
form of a non-veridical tactual perception (Aristotle's experiment and 
the three pails of water) what assurance do we have that both senses 
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might not produce counterfeit perceptions at the same time? If two 
witnesses contradict each other, it is obvious that one is lying or mis- 
taken, but how does the fact that they both agree protect us from the 
possibility that they might both be lying or mistaken? 

There are large stakes at issue here. When our perception is desig- 
nated as being veridical, what our designation means is that the joint 
testimony of all of the senses whose testimony is relevant in a particular 
perceptual situation assures us that the objects which we perceive, and 
the qualities which we perceive in them, are not merely fabrications in- 
vented by our perceptual machinery. Instead, they are brute facts, with 
a stubborn otherness, or non-subjectivity, or Peirceian Secondness irre- 
ducibly at their core. Accordingly, we can proceed in our actions “‘as if” 
the objects which we perceive had an objective existence, and ‘‘as if’’ the 
qualities which we perceive in the objects will continue to be perceived 
in the objects when the perceptual situation recurs. Suppose, then, that 
this were the case. The external world and everything in it would be 
dissolved into nothingness, and we would be left with an imaginary 
world ingeniously constructed inside of our own skulls out of the only 
things that we can know at first hand, namely our sensations. We 
would then live alone, as the solitary inhabitants of our own private 
universes imprisoned in the philosophic system known as solipsism 
(from the Latin word solus, meaning ‘‘alone’’). All of the other people 
imprisoned with us in the unfortunate plight of being solipsists would 
incidentally be locked up by society in insane asylums, unless they were 
granted reprieves because they were professors of psychology, in which 
case they would be considered harmless and would be permitted to remain 
in their own solipsistic prisons. 

But if solipsism is a philosophic position, why don't more philoso- 
phers live in it along with psychologists? The answer to that question 
is very simple. No one can be trained in philosophy without reading 
a book called “The Critique of Pure Reason,’’ which was written 170 
years ago by a philosopher named Immanuel Kant. Now nobody, not 
even a psychologist, could read Kant without becoming immunized for- 
ever from even the remotest possibility of becoming a victim of solipsism, 
but unfortunately, some psychologists have never read Kant. 

You see, there were two things that Kant established once and for 
all. The first was that we can never know things in themselves as they 
are, apart from their being known. Nature is not an independent reality. 
or noumenon, it is a phenomenon (the Greek word which means 
appearance’) that is, nature as we know it, rather than as a thing in 
itself. What we call a natural object or phenomenon (appearance) is 
constituted in its innermost essence as much by the nature and charac- 


— 
“i 
iy" 
| 
| : 
: 
| 
i 
4 
i 
aig 
217 
_ 


VERIDICAL PERCEPTION— FREEMAN 


teristic of our perceptual and intellectual makeup as it is by the nature 
and characteristics of the natural object itself. The second teaching of 
Kant of interest to us here was that any attempt to speculate concern- 
ing what a natural object would be like if we could know it as a thing- 
in-itself or noumenon, as it is apart from being known would be a com- 
pletely futile, vain, and useless enterprise. There are definite limits to 
human knowledge, and the noumenon or thing-in-itself is out of 
bounds. The very unity of perception is made possible through two 
patterns or forms furnished by the mind itself, namely, space and time, 
by means of which the raw data of sensation are “‘apperceived™’ as uni- 
fied perceptions; and the very intelligibility of experience itself as a 
regular and orderly sequence of events, instead of a jumbled chaos of 
isolated and independent perceptions, is made possible by a category 
called causality which the mind furnishes to nature, and by means of 
which the mind is able to understand nature. 

Kant’'s terminology is quite formidable, and his style is heavy and 
pedantic, and as a result the beginner will find his ‘‘Critique’’ quite in- 
comprehensible, until he has read it many times, and then only after 
he has first acquainted himself with the general outlines and the historical 
setting of Kant’s thought through the reading of a standard history of 
philosophy text, of which the best for the purpose would be the second 
volume of B. G. Fuller's two-volume work (published by Henry Holt 
and Company, and available either separately or bound with the first 
volume into a single book). 

Kant's Critique was published in 1781, and many advances have been 
made in philosophy since that time. In 1949, for example. John Dewey, 
America’s most distinguished philosopher, and one of his great disciples, 
Arthur F. Bentley, cooperated in the publication of their joint book, 
“Knowing and the Known,” which should be in the library of every 
student of visual perception. In it is found a clear account of Dewey's 
famous ‘“‘transactional’’ theory of experience and behaviour, in which 
the “‘knower™ and the “known” are seen to be the two inseparable 
phases of a common process. The organism and its environment are 
the two “parties’’ in a continuous stream of “‘transactions’’ in which 
they are inseparably involved, and in which each exerts so profound an 
effect upon the other that either one becomes unintelligible except in 
terms of the other. A percept for Dewey, is “to be taken transactionally 
as phase of signalling behavior, never to be hypostatized as if itself inde- 
pendently ‘existing’."" Knowings are the “organic phases of transac- 
tionally observed behaviors:'’ knowns are “environmental phases of 
transactionally observed behaviors."’ The distinction between matter 
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and mind, between mental and material is dropped in the transactional 
view. 

The great advance which Dewey makes over Kant is brought out 
here. For Kant, to use the much clearer terminology of Dewey, part 
of the known is contributed to the known by the knower—by the 
nature of its perceptual and logical and intellectual apparatus. To this 
extent both Kant and Dewey are in agreement. But for Kant, there is 
a certain fixity and rigidity and firm independence in the knower, so 
that he is not affected in his own structure by the known. The patterns 
of the knowing machinery of the knower are unalterable, and no matter 
how various his perceptual experiences may have been, he will always 
continue to organize and understand the raw data of sensation by means 
of the same unalterable forms of perception and understanding that he 
has used in the past. 

Dewey's view is sharply opposed, and it is here that he makes 
his most distinctive and significant advance. For Dewey, the knowing 
apparatus of the knower is malleable instead of frozen into a rigid 
pattern. It is altered by the assumptions and habits and experiences of 
the knower; and as these change, the knower himself changes, and his 
perceptual machinery changes, and the known changes. Knowing is 
thus a dynamic series of transactions between the knower organism and 
its environment. 

Dewey's theory is given an independent empirical confirmation by 
the work of Professor Adelbert Ames of Dartmouth and of the Hanover 
Institute for Associated Research. The work of Ames is being recognized 
as having extraordinary significance for philosophy, as has been pointed 
out by Professor H. Fries of Wisconsin, and by Dewey and Whitehead. 

One of the most remarkable of the Ames’ demonstrations is the 
“leaf room.”’ Dr. B. C. Freeman of Allentown, Pennsylvania, has built 
a miniature leaf room, which he uses in his practice as a subjective test 
for aniseikonia. Through his generosity it has been on exhibit at this 
Academy meeting so that you could have the opportunity of seeing one 
of the Ames demonstrations with your own eyes. At this moment, and 
in this context, I am concerned not with the physiologic or psychologic 
significance of what you saw, but only its philosophical significance as 
an empirical confirmation of Dewey's transactional theory. 

On Dewey's hypothesis, we could predict that when an aniseikonic 
prescription is worn, the tipping effect seen within the leaf room, where 
there are no extraneous cues, would be much more pronounced than in 
the large room filled with familiar cues which signal to us to perceive 
the room and its contents in more the fashion of our accustomed habits 
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of experience, in which the tipping phenomenon was not present. It is 
self-evident that the physical alteration produced in our perceptual 
machinery by the aniseikonic lenses is just as great in both cases. We 
have no experience with leaf rooms, so the full effect of the alteration 
is perceived without interference; but in the large room, where the 
“assumptive form world”’ has a strong pattern based on our past ex- 
perience, we don't see much tilting. 

The miniature tipping board, which is another of the Ames 
demonstrations which you saw here, is equally instructive. The loss of 
coordination between seeing and touching which is initially produced 
by the size lens correction diminishes as the observer practices with the 
apparatus. What does his success in re-coordination signify? Does it 
mean that the edge of the board was really in two different places at the 
start, one place where it was seen and the other where it was felt? Or 
does it mean that neither visual space nor tactual space are real as things 
in themselves, as separated from the object that is seen or felt? What 
does “‘veridical perception”’ designate? Does it mean that we perceive 
something as it really and truly is, or does it mean that our perceptual 
evidence is coordinated in such a fashion as to make possible successful 
behavior? 

That Dewey's instrumental or transactional philosophy will 
account for the above phenomena, and the others demonstrated by Ames, 
and that Ames’ demonstrations in turn constitute an important inde- 
pendent confirmation of Dewey's philosophy, can hardly be disputed. 

The full impact of the facts of the Hanover demonstrations upon 
philosophy in general and the philosophy of perception in particular 
can not as yet be predicted. Whether or not alternative philosophies, 
particularly the realistic philosophy of Charles Peirce, with whom | 
am personally most concerned, can also be demonstrated to be consistent 
with the Ames demonstrations, is a matter for further investigation. It 
is reasonably certain, however, that no philosophy of perception which 
is shown to be inconsistent with the facts of the Hanover demonstrations 


can expect to survive. 


ABSTRACTS 


STEREO EQUIPMENT. Consumer Reports. 15.8. 352-355. August. 1950. 
This report on American made stereoscopic cameras, attachments. viewers and 
projectors is of interest to optometrists specializing in visual training. Specifically re- 
viewed are the stereo-realist camera, viewer and mounting kit: stereo-tach camera 
attachment and viewers: Radex stereo parallel camera attachment and binocularscope 
viewer: Haneel tri-vision camera and viewers and the TDC stereo vivid projector. 
RICHARD FENTON 
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SOME PSYCHOLOGICAL FACTORS IN FLICKER AND 
FUSION* 


George W. Knoxt 
School of Optometry, The Ohio State University 
Columbus, Ohio 


INTRODUCTION 

During the selection and training of subjects for a study of the 
effects of the symmetry of perceptual shape on flicker and the interrela- 
tion of visual flicker and auditory flicker, certain psychological factors 
were noted. These psychological factors led to a preliminary investiga- 
tion here reported. The major subjects of investigation, mentioned 
above, will be reported at a later date. 

During the training of subjects it was noted that the attitude of 
the observer and the way in which instructions were worded, had a 
significant effect on the recorded critical flicker frequency (C. F. F.) to the 
extent that unintended variables might mask the findings of whatever 
investigation might be made. This observation, combined with earlier 
reports of psychologists at Wursburg, Germany, led to the separate i- 
vestigation of the influence of attitude itself. The Wursburg school had 
reported the effects of attitudes (aufgabe—awareness of the task to be 
performed) and ‘‘imageless thoughts, upon various visual and other 
perceptions.” 


APPARATUS 

The apparatus consisted of two main devices (1) a device to regu- 
late and measure the rate of intermittence of light to the eye, and (2) 
a device to regulate the intensity, vergence, and size of visual angle and 
light bundles to the eye. 

1. The Light Intermittence. A steady light from a 40 watt bulb 
was made intermittent (light-dark ratio = 1) by the use of four 
episcotisters (used one at a time) having 2, 3, 4, and 5 sectors. The 
episcotister in use at any particular time was connected by gears (speed 
ratio 4:1) to a slower moving stroboscope. 

A neon light (120 flashes per sec., 60 cycle current) shone upon 
the revolving stroboscope which contained 20 concentric circles, con- 


*Read before the annual meeting of the American Academy of Optometry, Chicago, 
Illinois, December 16, 1950. For \publication in the April, 1951, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY. 

+Psychologist. Ph.D. Member of faculty. Fellow, American Academy of Optometry. 
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sisting in graduation, of 20 to 40 square black figures each. No light 
from the neon light entered the subject's eye. : 

The rate of flash of the intermittent light coming to the subject's 
eye (made intermittent while passing through the revolving episcotister ) 
was calculated by the examiner's observation of which concentric ring 
of the stroboscope was made to appear stationary by the flashing of 
the neon light. The flash frequency was equal to the product of the 
rate of revolution of the stroboscope (noted by which concentric ring 
appeared stationary), the number of sectors of the episcotister in use, 
and the gear ratio (4). The use of the four episcotisters allowed a meas- 
urable range of 8 - 66.7 flashes per sec. 

2. The Control of Intensity, Vergence, Visual Angle and Size 
of Light Bundles. The 40 watt bulb was located within a black box. 
24” x 9.75”. At one end of the box was a hole, .5” in diameter, covered 
by a milk glass. The milk glass caused the light rays which traversed 
through it to diverge from it as if the milk glass were an object source 
of light. With this setup, the intensity of light coming through the milk 
glass could be regulated by changing the distance between the light bulb 
and the milk glass, without changing the degree of divergence of light 
emerging from the milk glass. The position of the light bulb was regu- 
lated from outside the box by means of a long rod. 

After the light passed 1” beyond the milk glass, it reached a region 
where it was subject to interruption by the sectors of the episcotister. 
Beyond this region it became intermittent rather than steady, with the 
rate of interruption depending upon the speed of revolution of the 
episcotister and upon the number of sectors being used. 

The light diverging from the milk glass, after traveling a distance 
of 20” was converged as it passed through a 4 diopter convex lens. 

At a distance of 20” beyond the lens, the converging light formed 
a real image as it passed through a round hole 1” in diameter, and en- 
tered a second black box 834” by 12”. The location of this hole served 
as a new object, from which light rays diverged. In this location were 
placed glass slides, painted black but containing a central transparent 
region. In this region of the central figure, the glass was transparent: 
thus the slide gave the desired shape to the light pattern. 

After the diverging light had traveled 10” through the interior 
of the box it passed through a second 4 diopter convex lens, and emerged 
as parallel bundles. 

The rays passed through a hole |” in diameter, in the rear of the 
box and then passed into the subject's eye (monocular stimulation) 
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which was located immediately behind the lens. Refractive corrections 
were worn by all non-emmetropic subjects. 


During part of the experiment, an artificial pupil, 4g” diameter, 
was placed immediately before the eye. Since the artificial pupil was 
smaller than the minimum size of the entrance pupil for the illumina- 
tion intensity used, the iris would not alter the illumination on the 
retina, and would thus not affect the C. F. F. ° 


PROCEDURE 

Six subjects were selected who had had no previous training in 
flicker experiments and who showed approximately equal flicker levels 
at the start. They were divided into three groups, two in each group, 
and the three groups went through exactly the same procedure with the 
exception that their instructions were worded differently. 


All subjects were first shown what flicker and fusion experiments 
are like and how the experience changes between these two conditions 
as the rate of flash is altered. 


With each of the six subjects, 200 C. F. F. readings were taken: 
these were distributed over a 10-day period, with 20 readings a day per 
person. Of these 20 readings, 10 were taken with the artificial pupil 
and 10 without. Of each of these groups of 10 C. F. F. readings, five 
readings were taken as flicker changed to fusion with an increasing flash 
frequency, and five C. F. F. readings were taken as fusion changed to 
flicker with a decrease of flash frequency. The daily sequence of the 
readings was to start (after a five-minute dark adaptation period) with 
the flash frequency about five flashes per second above the C. F. F. and 
then to decrease the flash frequency until the subject reported the change 
of the experience from fusion to flicker. The flash frequency was then 
decreased five more units and then increased until the subject reported 
the change of experience from flicker to fusion. The experimenter then 
increased the flash frequency five more units, before decreasing it to make 
another C. F. F. reading, etc. With the use of the artificial pupil, this 
procedure was continued until five C. F. F. readings had been taken 
while the flash frequency was decreasing and five while the flash fre- 
quency was increasing. The identical procedure was then followed 
without the use of the artificial pupil. 


Two of the subjects were given the following instructions during 
the above procedure. When the flash frequency was decreasing, the sub- 
jects were instructed each time in the following manner: ‘‘Report with 
the word ‘flicker’ as soon as you see the flicker first appear."’ When 
the flash frequency was being increased, the same subjects were given 
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the following instructions: “Report with the word ‘gone’ when the 
flicker disappears.'’ With these subjects, during the initial acquaintance 
with the experiment, the word ‘flicker’ was used while the word 
‘“fusion’’ was avoided, except at the very first. when the two experiences 
were being differentiated to the subjects. Even at this time, fusion was 
pointed out as being an absence of flicker. The term “‘flicker’’ was also 
used in any random conversation regarding related problems, during the 
daily five-minute dark adaptation period, or after the readings were 
over for the day. This group (two subjects) for convenience, can be 
termed as the “‘flicker group.” 

For two other subjects the instructions were the reverse. Whenever 
the flash frequency was decreasing, the instructions were of the follow- 
ing nature: “Report with the word ‘gone’ when the fusion first dis- 
appears.’ When the flash frequency was being increased, the following 
instructions were given: “Report with the word ‘fusion’ when fusion 
first appears."’ In direct contrast to the previous case, the word “‘fusion”’ 
rather than the word “‘flicker’’ was always stressed. During the initial 
acquaintance period, flicker was simply mentioned during the differentia- 
tion of the two experiences, but it was spoken of as the inability to 
obtain fusion, or as a lack of fusion. During the five-minute dark 
adaptation each day, the term “fusion” rather than the term ‘“‘flicker”’ 
was always used. This group can be spoken of as the “fusion group.” 

For the third group, neither “‘fusion’’ nor ‘“‘flicker’’ was volun- 
tarily stressed above the other. During either the increase or the decrease 
of the flash frequency, the subject was simply instructed to report each 
time the experience changed from one of the two experiences to the 
other. One of these subjects was instructed to respond with the word 
“change’’ each time the experience changed from flicker to fusion or 
from fusion to flicker. The other subject was instructed to report by 
name, each experience as it first appeared. This group can be spoken of 
as the “neutral group.” 


RESULTS 

The results can be demonstrated by comparing the C. F. F. re- 
cording average of each subject at the end of the 10-day period with 
the C. F. F. recording averages of each subject at the beginning of the 
10-day period. This is best done separately for the records obtained with 
and without the use of the artificial pupil. The C. F. F. readings with- 
out the artificial pupil are given in Table I, while the C. F. F. readings 
with the artificial pupil are given in Table II. 
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TABLE I 


F. Readings Without Artificial Pupil 


Subject Beginning End 

Group No. of Period of Period 
Flicker l 35.7 48.4 
2 34.4 46.5 
Neutral 3 32.5 33.8 
+ 32.5 34.5 
Fusion 5 27.4 23.2 
6 30.5 25.9 

TABLE Il 
C. F. F. Readings With Artificial Pup!” 

Subjec Beginning End 

Group No. of Period of Period 
Flicker l 30.7 38.3 
2 32.3 42.1 
Neutral 3 25.3 30.1 
4 26.0 22.8 
Fusion 5 26.7 22.8 
6 28.9 21.4 

DISCUSSION 


The alterations of the C. F. F. readings during the 10-day period 
were considerably more than the author, and probably others, would 
expect to find. However, the reader should bear in mind that the sub- 
jects were purposely selected without training in flicker, and in the case 
of the flicker and fusion group, were purposely under the constant 
influence of a prejudice type of instruction. 

Perhaps the main value of the results is the demonstration, in 
exaggerated form, of the effect of the wording of instructions upon the 
results obtainable in a subjective experiment or examination. In most 
experiments requiring a subjective judgment the purpose is to have the 
subject judge his perceptions in a passive attitude as if he were apart 
from what he is seeing and reporting upon. Likewise, in the clinical 
examination the subjective findings may be quite different, depending 
upon the exact way in which the instructions of the examiner are 
worded. One should bear in mind, in each situation, whether an active 
or passive attitude is desirable. 

In any attempt to interpret the meaning of subjective results such 
as these, one can always ask the question, ‘“Can the visual perception 
of flicker or fusion really change as the flash frequency and other non- 
subjective factors are held constant, or does one merely alter his criterion 
as to what perception should be called ‘fusion’ and what perception 
should be called ‘flicker'?"’ The answer to such a question bears a rela- 
tionship to the relative value of the more purely psychological aspects 
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of visual training. The author does not prefer to attempt an answer to 
this question. 

It can be observed from the tables that approximately the same 
amount of change occurs with and without the use of the artificial 
pupil. Some other non-flicker investigations have shown that variation 
previously thought to be purely psychological in nature, were brought 
about by iris reactions, varying the retinal illumination via the change 
in the pupil size. 

It is noted that the flicker group showed a greater rise in the C. F. F. 
than did the fusion group show a fall of the C. F. F., flicker perception 
is said by psychologists to be a more ‘dynamic experience’ than is 
fusion perception. The ‘dynamic perception’’ may have been in better 
coherence with the active seeking attitude of the subjects produced by 
the purposely prejudiced instructions. It is also noted that the sup- 
posedly “neutral group’ showed some increase of C. F. F. under the 
influence of the supposedly neutral instructions. It is most likely that 
the “neutral group” actually had a slight ‘‘flicker attitude.’’ This is 
in line with the fact that investigators generally speak of “‘flicker ex- 
periments” but never refer to C. F. F. investigations as ‘‘fusion experi- 
ments.” 

On the first day of the recording there were only slight differences 
in C. F. F. between observers with different attitudes. It appears that 
the observing attitude alone is not nearly as effective as the persistent 
use of the same attitude of “‘looking for flicker’ or “‘looking for fusion” 
continued over successive periods. Psychologists describe this as an ‘‘accu- 
mulative dynamic memory trace effect."" In each case the curve of 
C. F. F. against successive practice periods showed a negative accelera- 
tion, reaching an approximate level before the end of the 10-day period. 


ABSTRACTS 
TORSION OF THE EYE ON OBLIQUE GAZE. R. A. Moses. Archives of Oph- 
thalmology. 44(7). 136-139. July, 1950. 

While the subject's gaze is in the primary position, ink marks are made at the 
limbus to identify the vertical meridian of the cornea. A small plumb line is adjusted 
so as to bisect the subject's pupil while he is fixating the observer's eye. As the sub- 
ject's gaze is shifted laterally or medially, the plumb line is shifted accordingly. The 
ink marks are observed with reference to the plumb line. 

In oblique directions of gaze the sagittal meridian of the eye is not vertical. This 
meridian is turned out when the subject's gaze is up and out or down and in. The 
opposite is true for the other two oblique directions of gaze. The amount of torsion 
is of the order predicted by Maddox on the basis of Listing’s Law. 

R. E. B. 
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DRAFT REGULATIONS REVISED FOR STUDENT 
DEFERMENT 


A draft deferment program for college students based on either 
an aptitude test or the standing of the student in his class was issued 
by President Truman March 31. This program in many ways follows 
the earlier proposals of the Educational Advisory Committee of Selec- 
tive Service. 

Deferments in the national interest for the ensuing year will in- 
clude all male students in the following groups: 


1. A student doing full time satisfactory work in medicine, dentistry, veterinary 
medicine, optometry or osteopathy 

2. A full time graduate student currently meeting degree requirements. 

3. A student accepted for admission to a graduate school who in his last under- 
graduate year stood scholastically in the upper half of the male members of his class 
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or has attained a score of 75 or more in the prescribed aptitude test. 

4. A student in a course requiring five or six years for his first academic degree 
who has completed his fourth year and stands in the upper three-fourths of male mem- 
bers of his class or has attained a score of 70 in the prescribed test. 

5. A student who has completed the third year of his college course with a 
standing in the upper three-fourths of male members of his class or has attained a 
score of 70 or more in the test. 

6. A student finished with his second year with a standing in his second year 
in the upper two-thirds of his class or who makes a score of 70 or more in the test. 

7. A student finished with his first college year who stands in the upper half 
of his class or who has attained a score of 70 or more in the test. 

8. High school graduates or those otherwise qualified for college entrance who 
have attained a score of 70 in the prescribed test, been accepted for college admission or 
are satisfactorily pursuing their college courses. 


Students accepted for admission in a professional school of optome- 
try who are satisfactorily pursuing a course towards graduation are 
eligible for deferments under the order. Further details relating to this 
provision will be given the profession following a Selective Service meet- 
ing of the educational advisory committee* in Washington April 10, 
11 and 12. 

The Educational Testing Service, Princeton, New Jersey, will 
conduct the aptitude tests which will enable many students to secure 
draft deferment. The new executive order signed by President Truman 
March 31 clarifies the status of students and colleges for the emergency 
years ahead. The dates for the 1950 aptitude tests have been announced 
for May 26, June 16 and June 30. These tests will be given in a 
large number of educational centers. Blanks for taking the test may 
be secured at local draft boards. 

CAREL C. KOCH. 


*Representing optometry through the American Optometric Association, Dr. Carel C. 
Koch, Foshay Tower, Minneapolis, Minnesota. 


TRANSACTIONS OF THE 
AMERICAN ACADEMY OF OPTOMETRY 


A department devoted to announcements, reports, appointments, organization data, 
news, professional problems and ideals, as these relate to the Academy. 


LOCAL CHAPTER ACTIVITIES 


BRITISH ISLES CHAPTER 

The British Isles chapter, newest of the Academy local organiza- 
tions, adopted a constitution and by-laws and elected officers at its 
first official meeting following approval by the American Academy last 
December. Officers elected were Lord Charnwood, president; Mr. A. E. 
Turville, vice president: Mr. Eric Bateman, secretary; Mr. Clifford Hall, 
treasurer, and Mr. Euin Steele, council member. 
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NORTH CAROLINA 

Dr. Donald Kratz, Pennsylvania State College of Optometry, and 
Dr. L. B. Holt, ophthalmologist, lectured at the Spring meeting of the 
North Carolina chapter, in Winston-Salem, April 15 and 16. Dr. 
John D. Perry, Jr., Winston-Salem, was in charge of the educational 
program, which also featured members of the chapter. Dr. Kratz covered 
the orthoptic treatment and Dr. Holt the surgical treatment of strabismus. 


SOUTHERN CALIFORNIA 

Dr. Orlo Weigmann led a round table discussion on dynamic fixa- 
tion at the March gathering of Southern California Fellows. The speak- 
er demonstrated devices and techniques which he has developed for more 
accurate control of dynamic fixation. 


CURRENT COMMENTS 


Virginia Huck 
Editorial Assistant 
Optometrists will confer a favor by sending news items of general interest for this 
department: such as relate to new instruments, clinical techniques, education, visual 
health and optometric legislation and organization. 


LICENSING OF PSYCHOLOGISTS 

In October, 1950, through its editorial column*, the Journal 
predicted that psychologists, through their national societies, would be 
working for state recognition as health practitioners with appropriate 
license. Such a bill has now been introduced in the current Minnesota 
legislature. In what we believe to be an early bill of its kind, licensure 
of Minnesota psychologists enabling them to practice psychiatry is pro- 
posed. The bill as it now stands fails to define the practice of psychiatry, 
but it does specifically forbid psychologists to practice medicine. As 
previously pointed out editorially, if proposed legislation such as the 
Minnesota bill is not specific in defining the fields the psychologists may 
legally and by training enter, improper invasion of allied fields such 
as optometry might result. For this reason, it would be well for 
optometric officials to examine carefully all proposed legislation dealing 
with psychology. 
ANISEIKONIC FORUM NEWS 

In its latest mailing to its members, the Aniseikonic Forum an- 
nounces that eye practitioners and institutions prepared to make appoint- 


*Carel C. Koch, Psychologists Move Towards Legislation. Am. J. Optom. & Arch. 
Am. Acad. Optom. 27.10. 520-521. 1950. 
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ments for the diagnosis, measurement and correction of aniseikonia are 
now located in 16 U. S. states, and one Canadian city: Arizona, Cali- 
fornia, Colorado, Connecticut, District of Columbia, Illinois, Kansas, 
Massachusetts, Missouri, New Hampshire, New Jersey, New York. 
Ohio, Pennsylvania, Tennessee, Texas, and Ontario, Canada. The 
complete directory of names and addresses is available through Forum 
Secretary Dr. Robert E. Bannon, Lang Building, 14 South Main Street, 
Hanover, New Hampshire. 

The Forum news letter also reviewed Dr. Kenneth Ogle’s new 
book, “‘Researches in Binocular Vision’’ (W. B. Saunders Company), 
and briefly described the American Optical Company's new office type 
space-eikonometer. 

LIGHTING RECIPES 

The answer to your patients’ questions on proper home lighting: 
“See Your Home in a New Light, — 22 recipes for better living in a 
better lighted home."’ a pamphlet issued by General Electric Company. 

“This booklet."’ explains Sylvester K. Guth, in charge of G. E. 
lighting research, ‘‘has been prepared to illustrate simple means for 
obtaining comfortable seeing conditions for every visual requirement in 
the home. 

Guth suggests optometrists get a copy of the booklet, and demon- 
strate one or two of the lighting recipes in the reception room. 
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ACTIONS BY CONTACT LENS SECTION 

The contact lens section of the American Academy of Optometry 
passed two resolutions at the recent annual meeting of interest to the 
entire profession: 

1. Resolved that the contact lens section take steps to bring to 
the attention of all optometrists the desirability of referring patients in 
need of such specialized attention as the fitting of contact lenses, to other 
optometrists who have qualified as specialists in this field. In line with 
this thought, the schools of optometry should be urged to inculcate the 
idea of referral in the minds of their students. 

2. Resolved that the manufacturers of contact lenses should be 
urged to restrict the sale of contact lenses to those legally licensed to fit 
them. 

Dr. John C. Neill, Philadelphia, Pennsylvania, is chairman of the 
contact lens section. 


54TH A. O. A. CONGRESS 


It's hardly believable that the time has passed so quickly, but our 
calendar assures us it’s only two months until the 54th annual meet- 


4 
~ 
, 
4 
4 
} 
{ 
230 


CURRENT COMMENTS 


ing of the American Optometric Association in New Orleans. The 
Congress committee tells us that a greater-than-ever emphasis is being 
placed this year on education, the program theme being, ‘“The Social 
Impact on Visual Performance.’’ Four hours on Sunday, June 24 and 
four hours on Monday, June 25 will be devoted to the educational 
program. Speakers scheduled to date are Dr. Kenneth B. Stoddard, Dean, 
School of Optometry, University of California; Dr. James A. Wahl, 
director, A. O. A. department of education: Dr. G. N. Getman: Dr. 
Darell Boyd Harmon; Dr. Ward C. Halstead, University of Chicago 
neuro-psychologist; Dr. Paul Boeder, director, Bureau of Visual Science, 
American Optical Company; Dr. Peter Kronfeldt, professor of ophthal- 
mology, University of Illinois School of Medicine: Dr. E. H. Westland, 
chairman, A. O. A. occupational vision committee: Dr. N. P. Kephardt, 
Purdue University psychologist; Dr. Edmund F. Richardson, national 
chairman, A. O. A. Congress committee. The speakers will develop the 
theme by showing how modern optometry is based on and utilizes scien- 
tific findings in five parallel fields, according to A. O. A. program officials. 


CAMPUS NEWS 

Buildings and grounds formerly occupied by the Memphis Pente- 
cost-Garrison School for Boys have been purchased by Southern College 
of Optometry. Classes will be held in the new two-building, seven-acre 
campus Fall quarter. The college clinics will remain at present locations. 

The first optometric postgraduate program to be offered by Pacific 
University is scheduled for June 11-15. The Oregon Optometric Asso- 
ciation is co-sponsoring the program which will cover pathology, occu- 
pational vision, clinical optometry and visual training. Dr. C. B. Pratt, 
Dr. J. L. Sears, Dr. D. T. Jans, Dr. Richard Feinberg, Dr. H. M. 
Haynes and Dr. C. B. Margach will serve as panel discussion coordi- 
nators. 

Los Angeles College of Optometry opened its doors for its second 
annual open house April 15. Prospective students and guests watched 
clinical demonstrations, toured the campus, watched movies and heard 
short talks by President E. A. Hutchinson and Dean H. W. Hofstetter. 

L. A. College has announced its summer post-graduate course for 
practicing optometrists is scheduled for June 11-15. 

June 11-16 are the dates for Pennsylvania State College of Optom- 
etry’s Spring educational course for practicing optometrists. 

Mr. Samuel Joslow, director, Reading Institute of Boston, gave a 
series of lectures to graduates of the Massachusetts College of Optometry 
on April 4, 11, 18 and 25. Also invited were optometrists and orthop- 
tists from the New England area. 


| 
: 
‘exe 
‘a 
r 
bie’, 
ted 
[ 
: 


CURRENT COMMENTS 


CARE MEETINGS IN NEW YORK CITY 
New York City virtually was swarming with top leaders in the 
eye care world the last week-end in March. On hand for meetings of 
the National Society for the Prevention of Blindness, the Better Vision 
Institute, and the National Interprofessional Committee on Eye Care 
were optometrists, ophthalmologists, teachers, social workers, specialists 
in industrial hygiene and health, opticians, and government health 
specialists. 

Among the speakers at the N. S. P. B. annual meeting were Mrs. 
B. H. Gray. executive secretary. Illinois Society for the Prevention of 
Blindness; Dr. Conrad Berens, professor of clinical ophthalmology, New 
York University; Dr. Herman Sager, eye service supervisor, Sperry 
Gyroscope Company: Dr. Henry Imus, Office of Naval Research, Wash- 
ington, D. C.; Dr. Franklin M. Foote, executive Director, N. S. P. B., 
and Dr. William L. Benedict, secretary, American Academy of Ophthal- 
mology and Otolaryngology, who presided at a conference on research. 
Eye care in industry, prevention of blindness programs, and visual needs 
of school children were discussed. 

Attending the National Interprofessional Committee on Eye Care 
were Mr. Henry B. Carpenter, Guild optician, Syracuse; Dr. Arthur M. 
Culler, professor of ophthalmology, Ohio State University, Columbus: 
Dr. H. Ward Ewalt. Jr., optometrist, Pittsburgh; Dr. Franklin M. 
Foote; Dr. Henry A. Imus: Dr. Carel C. Koch, optometrist, Minne- 
apolis: Dr. Norman MacLeod, wholesale optician, Providence; Dr. Glenn 
H. Moore. optometrist, Chicago: Mr. Leslie Myers, wholesale optician, 
Minneapolis, and Dr. Avery D. Prangen, ophthalmologist, Mayo clinic, 
Rochester, committee chairman. These representatives of optometry, 
ophthalmology and opticianry made recommendations relating to better 
eye care and interprofessional relations. 

The Better Vision Institute meeting featured a special program on 
eye wear styles. President M. J. Julian had arranged for lovely Powers 
models to illustrate the correct and incorrect styles of eye wear to 
choose in relation to complexion, hair coloring and costume. B. V. I.’s 
program for 1951 to stimulate public interest in eye care and emphasize 
the modest cost of ophthalmic service also was reviewed by President 
Julian. 
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| Lens ? 


There’s Only One CORNEAL LENS . . . It’s the TUOHY CORNEAL LENS . . . 


It's Manufactured Solely by SOLEX LABORATORIES, INC. _ JU. S. Patent 2,510,438 
610 South Broadway, Los Angeles 14 270 Park Avenue, New York 17 5 North Wabash Avenue, Chicago 2 
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Therminon . . . 
See last month's 
issue of this magazine! 
Ask your supply house representative 
; about this entirely new concept in the 
ie prescribing of lenses for the 
welfare of the 
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q information i 4 
q THERMINON LENS CORPORATION 
q 63rd at University Des Moines, lowa : 
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1926—A quarter centu 


Should I 
prescribe 

Continuous 
Vision 
Lenses?” 


because... 
you, as her doctor... 


... want her to enjoy the best and most 


natural vision possible, which you can 
give her with Continuous Vision Lenses. 


... want to create the greatest satisfaction, 


also, for its effect on your practice and 
your success. 


... know that continuous vision is easy to 


understand and will actually reveal 
itself as just what she wants, once it is 
explained to her. 


... know that you can make this beneficial 


Rx as easily as you can make a less ef- 
fective one. 
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she, as your patient... 


. comes to you for good vision, the abil- 


ity to see clearly in all ranges, which 
can only be interpreted as continuous 
vision. 


.comes to you for natural vision, the 


ability to see comfortably and naturally 
in all ranges. This can also be inter- 
preted only as continuous vision. 


. depends on your skill and knowledge 


of ophthalmic developments to give 
her all the seeing help available. 


. considers her return to youthful, nat- 


ural seeing worth what it may cost. 
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A COLLEGE AND ITS ALUMNI 
After Wellington's victory at Waterloo it was said that the battle 
was won on the playing fields of Eton. 


Victory in many of optometry’s battles has also come from the 
esprit de corps engendered during student days. 


Today, as optometric education faces its greatest crisis, this force 
of spirit is again being expressed through optometry’s largest alumni 
association on behalf of the Northern Illinois College of Optometry 
and the profession at large. 
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Bay State 
Numounts 


WITH TRI-SPRING STRAP 


The distinctive lines of 

Baystate Mountings 

which set them apart 

from common styles ap- 

peal to pecple of good 
BAYFAIR NUMONT taste. 


Optical Company 


Branch Laboratory Main Office and Laboratory 


526 Board of Trade Bldg. 30! Physicians and Surgeons Bidg. 
DULUTH, MINN. MINNEAPOLIS  ATiantic 2469 
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CLOSING OUT! 


DVORINE 
COLOR CHARTS 


2 volumes, 130 Pseudo-isochromatic plates 


SPECIAL OFFER 


WHILE THEY LAST! 


REDUCED FROM $25.00 TO 


0.00... 


ORDER NOW — PAY LATER IF YOU WISH* 


RUSH THIS COUPON 


ISRAEL DVORINE, O. D. New Price 
Dept. B 

2328 Eutaw Place $10.00 
Baltimore 17, Md. 


Please send me the two volumes of “DVORINE COLOR PERCEPTION TESTING AND 
DIAGNOSING CHARTS” with booklet of directions. If | am not pleased with them, I shall 
return them to you within 10 days; otherwise I shall mail you a remittance within 30 days. 
Name 
Street . 
City ie ‘ Zone State 

*Postage prepaid if check accompanies order. Same return privilege. Weight 4 pounds. 
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WHERE ACCURACY COUNTS 


Specify Kunouad 


Kurova single vision give prescription 
fidelity from center to periphery. Kurovas 
are built on 34 base curves, are corrected 
for both marginal errors as astigmatism 
and change in power, have a precision in- 
strument-type polish. We stock and heart- 
ily endorse Kurovas for fine single vision 
glasses. 


SUPERIOR SERVICE 
SUPERB OPTICAL PRODUCTS 


WMinnesota Optical Company 


Exclusively Wholesale — For the Profession 


Box 231 Minneapolis 8 


OPHTHALMOLOGY 


Section XII of Excerpta Medica 


An abstract journal covering ophthalmology in all its aspects, 
including research and methods in the physical, chemical, physio- 
logical and medical fields. Non-ophthalmological specialists will 
find much of interest about problems of optics and vision. Included 
also is information about the prevention of blindness, the increase 
of working capacity, and the extension of knowledge in the 
ophthalmological fields. 

The international board of editors includes such well-known 
names as Francis H. Adler, Hans Barkan, William L. Benedict, 
Conrad Berens, Hermann M. Burian, J. S. Friedenwald, Lawrence 
T. Post, D. Vail, and Alan C. Woods. 


Published monthly, | volume a year 
Subscription price $15.00 a volume 
THE WILLIAMS & WILKINS COMPANY 
Mt. Royal and Guilford Aves. Baltimore 2, Maryland 
Agent for North and Central America 
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AVAILABLE MONOGRAPHS 


The American Academy of Optometry has available a limited number of 


reprints of the following original papers. These monographs, printed with special 
board covers, will be mailed, postpaid, to professionally interested persons upon 
receipt of order, and the cost of reprint. Selection should be made by number. 
American Academy of Optometry, 1502 Foshay Tower, Minneapolis 2, Minn. 
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Monograph No. 29. Myopia—The Present Status. Kenneth B. Stoddard. 
8 p. + cover. Price 25c. 

Monograph No. 30. The Basis of Visual Fatigue. S. Howard Bartley. 12 
p. + cover. Price 30c. 

Monograph No. 31. An Investigation of the Use of Stereoscopic Targets 
in Orthoptics. Meredith W. Morgan, Jr. 24 p. + cover. Price 45c. 
Monograph No. 32. Squint—-The Psycho-Physiological Aspects Involved 
in Its Treatment. Milton N. Chodroff. 8 p. + cover. Price 25c. 
Monograph No. 33. The Extra-Ocular Muscles—Their Functional Re- 
quirements and Nervous Control. Gilda Coppola. 8 p. + cover. Price 25c. 
Monograph No. 34. The Stereoscope as a Method of Measuring Distance 
Discrimination. Monroe J. Hirsch. 8 p. + cover. Price 25c 

Monograph No. 35. Certain Variations in the Angle of Deviation in Con- 
comitant Squint. Henry W. Hofstetter. 12 p. + cover. Price 30c. 
Monograph No. 36. Developments in the Correction of Squint. E. J. Mar- 
garetten. 12 p. + cover. Price 30c. 

Monograph No. 37. The Use of Cycloplegics in Refraction. Robert E. 
Bannon. 56 p. + cover. Price 85c. 

Monograph No. 38. Two a Diagnostic Points in Tropias. J. 
Donald Kratz. 12 p. + cover, Price 30c. 

Monograph No. 39. Notes on Ametropia—A Further Analysis of Sten- 
strom’s Data. Monroe J. Hirsch and Frank W. Weymouth. 8 p. + cover. 
Price 25c. 

Monograph No. 40. The Basis for Failure on Color Vision Tests. Charles 
S. Bridgman. 16 p. + cover. Price 35c. 

Monograph No. 41. The Effect of Prism on Esotropia—A Case Report. 
Mathew Alpern and H. W. Hofstetter. 12 p. + cover. Price 30c. 
Monograph No. 42. Methods Used in the Treatment of Squint. Meredith 
W. Morgan, Jr. 20 p. + cover. Price 40c. 

Monograph No. 43. An Analysis of Visual Performance in Relation to 
Safety. Fred W. Jobe. 12 p. + cover. Price 30c. 

Monograph No. 44. The Method of Science. Eugene Freeman. 12 p. + 
cover. Price 30c. 

Monograph No. 45. Mechanisms Subserving Simultaneous Brightness Con- 
trast. Glenn A. Fry. 20 p. + cover. Price 40c. 

Monograph No. 46. The Significance of Visual Acuity Measurements With- 
out Glasses. Glenn A. Fry. 12 p. + cover. Price 30c. 

Monograph No. 47. Chromatism in Bifocal Segments. F. W. Sinn. 8 p. 
+ cover. Price 25c. 

Monograph No. 48. Factors Concerning the Prescription and Use of Tele- 
scopic Spectacles. Roy Marks. 16 p. + cover. Price 35c. 

Monograph No. 49. The Accommodative Range Through the Near Cor- 
rection. Henry W. Hofstetter. 12 p. + cover. Price 30c. 

Monograph No. 50. A Clinical Evaluation of Compensation for Vertical 
Prismatic Imbalances. V. J. Ellerbrock. 20 p. + cover. Price 40c. 
Monograph No. 51. A Summary of Certain Opposed Viewpoints in Fitting 
Contract Lenses. Charles S. Bridgman. 12 p. + cover. Price 30c. 
Monograph No. 52. The Correction Lens, Julius Neumueller. 60 p. + 
cover. Price 90c. 

Monograph No. 53. Further Study of Effects Induced by Anisometropic 
Corrections. V. J. Ellerbrock. 8 p. + cover. Price 25c. 

Monograph No. 54. Contact Lens Haze. John Collins Neill, 20 p. + 
cover. Price 40c. 

Monograph No. 55. Accommodative Convergence in Identical Twins. H. W. 
Hofstetter. 12 p. + cover. Price 30c. 


(List continued in May issue.) 
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ADVERTISEMENTS 


The Investigation of the Varia- 
tion and the Correlation of 
the Optical Elements of 
Human Eyes 


by 
Solve Stenstrom, M.D. 


Translated from the original German by 


Daniel Woolf, O.D. 


School of Optometry, Columbia University, 
New York, New York 


The anterior-posterior diameter of the eye 

and the role this plays in refractive errors. 

Including much other pertinent data. This 

translation reviewed and approved by 
Stenstrom. 


“His monumental monograph was published 

in German in 1946 and translated into 

English by D. Woolf under the auspices of 

the American Academy of Optometry.” 

—A. Linksz, M.D., Physiology of the Eye, 
Vol. I, 1950. 


This is a monograph that belongs in 
every optometrist’s library. It is the 
most significant contribution to oph- 
thalmic literature of the decade. 

72 pages, 16 illustrations, board covers. 


Price, postpaid, $1 
Order by number, Monograph No. 58 


AMERICAN ACADEMY OF 


OPTOMETRY 
1502 Foshay Tower Minneapolis 2, Minn. 


Only you can inform 
OPINION MOULDERS of 


your community with... 


Visual Digest 


—"The Magazine with Vision” 


VISUAL DIGEST is planned and edited for 
public education about optometry. It lays 
the foundation in your community for the 
correct and truthful understanding of your 
profession. 


Only you know who are the influential peo- 
ple in your community. Only you can give 
them this information they should have 
about optometry. Here is your personal 
opportunity to further the progress of your 
profession locally and at small cost. Enter 
now your gift subscriptions to VISUAL 
DIGEST for the opinion moulders of your 
community. 


Visual Digest Subscription Schedule . 
$10.00 order... 5% discount, net $9.50 (40 copies 
$20.00 order 10%, discount, net $18.00 (80 copies 
$100.00 order. .15%/, discount, net $85 (400 copies 
Write for additional discounts on orders of two to 
four thousand copies. 


Address Subscription Orders to 
VISUAL DIGEST 


518 Wilmac Building 
MINNEAPOLIS 2, MINN. 
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Scene 


TELEVIS£ON ...In a few brief years young Television 
has made itself an integral part of the American family scene. 
American technology, American showmanship are bending 

every effort to keep it worthy of the American family. 


worthy of the American fami. 


=. 


COMMENTATOR 
Handsomely masculine— 
affairs. 


home, and for theatre, travel, 
sports or social occasions. 


Available Through Your Optical Supplier 


Styled by VICTORY the American 
ty to frame can 
. DA, 
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> 
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3 
\ ictory frames, too, are desi,.n@d to be a 
DOLL Every 
bi step of the way —from designer) @raw- 
Youthful, gh fashion styling , 
ts for smart, poised appearance ing board to final meticulou— hand . 
always. polishing— Victory has but on@ object 
in view: frames to fit the fashign-and q 
function needs of each me of the 
family. And Victory craftsmanship jj 
never loses sight of the fund fi 
frame construction—perfect ophthal~ 
HONEY 
A gracefully styled, all purpose HEWAM, OMCAGO, 108 
frame equally appropriate at es 


why does Shuron 
always show its 


SHURSET 
MOUNTINGS 


on people 
| in Formal Dress 


Answer: to point up a “‘plus”’ in your carefully-attired person has a second 
practice. SHURSET is part of the pair of glasses, for this use. 


Optical Wardrobe idea—and as such Obviously, SHURSET is equally 
is recommended as the one entirely appropriate for all patients who want 
correct style for wear at dress-up a truly inconspicuous mounting—as 


occasions. Showing it in this manner is conclusively proved by the sale of 
subtly conveys the idea that the over 10,000,000 pairs since 1940! 


est. 1964 SHURON OPTICAL COMPANY, INC., GENEVA, N. Y. 
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